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SURFACES OF SOLIDS IN SCIENCE AND INDUSTRY’ 


By Professor WILLIAM DRAPER HARKINS 
UNIVERSITY OF CHICAGO AND UNIVERSAL OIL PRODUCTS COMPANY 


I. Inrropuction: Soups 


Except for those who live on the ocean the objects 

me oserved visually by human beings are mostly solids, 
yet who has stopped to think that no one has actually 
seen a solid? All that is observed is the surface of 
the solid. For example, no one has ever seen any- 
thing of a house except the surfaces of its outside 
and of its inside walls. The surface of a solid may 


1 Julius Stieglitz Memorial Lecture under the auspices 
of the University of Chicago and the Chicago Section of 
the American Chemical Society. Presented in much more 
extensive form to the Conference on Catalysis of the 
American Association for the Advancement of Science 
at Gibson Island, Md., June 11, 1945. Much of the work 
on solids has been published with Dr. George Jura in the 
Journal of the American Chemical Society, while that on 
liquids is given in Publications 7 and 13 of the A.A.A.S. 
by the writer. 


be considered as a two-dimensional system while the 
solid is itself three-dimensional. Even a single solid 
is, in general, made up of a very great number of 
small particles or erystals which are held together 
by surface forces. The boundary between two such 
crystals, or two phases, is designated as an interface, 
although the term surface is often used with a general 
meaning which ineludes all types of interfaces. 
Surfaces are prominent in that they form the 
outside boundary of every phase or particle. Thus, 
if a thermometer is used to test the temperature of 
a liquid, its bulb must first be put through the surface. 
In vaporization every molecule must first get into 
and then jump out from the surface, and the con- 
densation or adsorption of a vapor occurs upon a 
surface. If two particles unite, a part of their 
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surface disappears, while if a particle divides a new 
surface appears. A colloid system is one in which 
at least one of the phases exhibits a high surface area. 
Thus, it is evident that a high amount of surface 
energy is the most fundamental property which dis- 
tinguishes colloids from other systems. 

The tensile strength of a solid, for example a 
metal, is intimately related to its surface energy. 
Thus, the true tensile energy of a bar of steel or of a 
diamond one square centimeter in cross section is 
merely twice the free surface energy (twice the sur- 
face tension) of the iron or the diamond, since all that 
occurs if such a bar is pulled apart without deforma- 
tion is the formation of two surfaces, each 1 square 
centimeter in area (Fig. 1). The energy (work) 


Fig. 1. Liquid (L) in contact with solid (S) to be 
pulled apart at the plane (p). Im the text above both 
L and 8 are considered as parts of a single solid. 


required is unknown in the case of iron, but the 
speaker has calculated it to be of the order of 9,000 
ergs (38 times that for water) for the 111 face of the 
diamond and 14,000 ergs (59 times water) for the 
100 face. Since the atoms in a diamond are very 
close together, this indicates an extremely great tensile 
strength for the diamond. 

These values illustrate a very important difference 
between liquids and crystalline solids: in the latter 
both the tensile strength and the surface energy are 
highly dependent upon direction in the crystal, the 


‘structure of which may be represented by a three- 


dimensional lattice (Fig. 2), while that of a surface 
is depicted by a two-dimensional lattice (Fig. 3). 

It is a remarkably unfortunate fact, which illus- 
trates the neglect of surface chemistry both by uni- 
versities and by industry, that there is no accurate 
experimental value for the surface energy of any 
solid whatever. The lack of such values is due, in 
our laboratory, to a lack of funds available for such 
work. 

In Ameriean universities there is apparently no 


attempt by chemists or physicists to adjust the em- 
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phasis put upon various branches of the Subject 
according to their importance. Most American Ui. 
versities pay no attention to the physics or chemisty, 
of surfaces; only about three do other than sporai, 
work in surface chemistry, and only in the University 
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Fig. 2. Space lattice of titanium dioxide in the form 
of anatase. 


of Chicago, where the staff is small in comparison 
with that for organic chemistry, is there any real 
degree of specialization. 


II. THe Area or A Finety Drvivep Soup 


In three-dimensional systems, solid, liquid and gas, 
the fundamental quantity is the mass. However, in 
two dimensions the mass is not a definite quantity, 
since the second layer of molecules is not so much 


Fig. 3. Surface lattice of an ionic solid. 


in the surface as the first, and the third not so much 
as the second. Thus, the area becomes the char- 
atteristic property, and, for example, the magnitude 
of the surface energy of a system has little meaning 
unless the area is known. 

The relatively backward state of knowledge of 
the surface relations of solids is due to a considerable 
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ie Absolute Method for the Determination of Area.— 
Be Let us undertake the development of a method which 
| 

radi 


form 
ison Fie. 5. Electron micrograph of finely divided 
real erystalline titanium dioxide in the form of rutile. 
will give with certainty the area of a fine crystalline 
powder. In order to develop such a method it is 
necessary to know only a very little about the surface 
Bis, energy of liquids. By the measurement of the sur- 
F 
ity, 4 
uch 
T 
Fig. 4. Calorimeter for determination of the energy 
of immersion of a powder. From this the energy of 
‘ adhesion ean be calculated very simply. 
I- extent to the fact that not until 1938 was there any 
le good method for the determination of the area of a 
ig finely divided solid. This lack was serious, since the 
if wan Fie. 6. Crystal suspended above the surface of 
rge area must be used if the energy is to be water and covered by an adsorbed film 25° angstroms in 


le measured. thickness. 
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face tension of a liquid at several temperatures it is 
possible to obtain its total surface energy. If the 
liquid is water, its value is 118.5 ergs per square 
centimeter at 25° C. Consider the following experi- 
ment: A certain mass of water is converted into a 
fine mist of spherical droplets in the space above 
water in a calorimeter of high sensitivity (Fig. 4) 
and the whole calorimeter is brought to a temperature 
of 25° C. The water droplets of a total weight of 
10 grams are now allowed to fall into the water and 
the heat developed in the calorimeter is found to be 
118,500,000 ergs. Sinee what has occurred here is 
merely the disappearance of the surface of the water 
droplets, their total area is the above given energy 
value divided by 118.5, the energy per square centi- 
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rium has the same surface energy as water jin } 

Again, by the choice of a sample of just this Magy 
the heat evolved when the film-covered crystals fy 
into and are immersed in the water is 118,50) jyf 
ergs and the total area is 1,000,000 square co. 
meters. This, divided by 6.94, gives the area 
the water-coated erystals as 14.4 square meters pq 
gram. This is the area of the water-coated eryst,|, 
By weighing the film-covered and the dry solid th 
mass of the film is obtained which, when divided } 
the area (6.94x10* square centimeters), gives the 
thickness (t) of the film, since the density is coy 
to unity. Making the slight correction involved, th 
area comes out as 13.8 square meters per gram. Pr. 
sumably this is the most accurate determination eye 
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AREA PER MOLECULE (sq. a.) 
Fig. 7. Pressure-area relations of an oil film on water. 


films. 


meter, or 1,000,000 square centimeters, which, per 
gram of droplets, is 100,000 square centimeters or 10 
square meters. The experiment cannot be carried out 
in just this way, because the mist cannot be sufficiently 
concentrated, and the water droplets fall too slowly. 

Now, an actual experiment is described in which 
a sample of titanium dioxide in the form of fine 
erystals (Fig. 5) of mass 6.94 grams is suspended 
above the water of the calorimeter until both thermal 
and adsorption equilibrium is attained (Fig. 6). A 
film of water is adsorbed on the surface of each 
erystal and the outer surface of this film at equilib- 
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The straight lines at the left represent condensed 


made of the area of a finely divided solid. Under 
the influence of Emmett, a theory was developed 
(1938) by Brunauer, Emmett and Teller by meats 
of which it is possible to caleulate the number (N) 
of molecules necessary to complete an adsorbed mono 
layer or the surface of a solid: Emmett used nitro 
gen as the adsorbed material. His value of the area 
per nitrogen molecule as calculated from liquid nitr- 
gen is 16.2 square A, which gives an area of 13! 
square meters, while his value of 13.6 square A, 
ealeulated from solid nitrogen gives the area as 11.65 
square meters. Thus, the BET method agrees with 
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Fic. 8. Condensed films of nitrogen on the surfaces of various solids. 


0.0 


The square root of the slope of any line 


hen multiplied by 4.06 gives the area of the solid in square meters per gram. The figures on the straight lines give 


hese areas for 7 solids. 


r absolute method within the limits of knowledge 
f the area occupied per molecule on the surface. 
The Relative Method. The absolute method de- 
ribed above is extremely simple from the standpoint 
f theory, but very difficult experimentally. It was 
eveloped as a standard to test other methods. A 
lative method, relatively easy from the experimental 
landpoint, has been developed. Monolayers of oil 
n water often exhibit at molecular areas of about 24 
2) square A. per molecule (for a long, single chain 
cohol, organie acid, amine, ete.) a condensed liquid 
hase whose pressure ()-area (6) relation is a 
traight line (Fig. 7): 
m=b-ao (1) 


here a and b are constants. 

Now it is desired that the area of a solid be de- 
‘mined from the adsorption of nitrogen or another 
por from the vapor phase. In this case x and o 
kinot be obtained by direct measurement, but the 
pressure (p) and the volume (v) of the vapor 
an be measured very easily. Now, by a mere mathe- 
atical transformation equation (1) becomes: 


log p=B-A/v? (2) 


If, now, as the pressure of the vapor is increased, 


the logarithm of its value is plotted on the y-axis 
and the reciprocal of the square of the volume (under 
standard conditions) of the vapor (1/v?) on the 
x-axis (Fig. 8), then it is found that the areas of 
different solids vary as the square roots of the slopes 
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Fic. 9. Apparatus used for the determination of the 
area of a solid by the adsorption of a vapor. 
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of the straight lines, or the area is equal to a con- 
stant times the square root of the slope. Thus the 
area, 2, is given by the equation 
2=k (3) 

With nitrogen at —195.8° C,k=4.06 if the area is 
desired in square meters per gram. For other vapors 
the values are: water, 3.83 at 25° C: n-butane, 13.6 
at 0°; n-heptane, 16.9 at 25° C. It is extremely 
simple, by the use of a solid whose area is already 


OBITUARY 


HAROLD HIBBERT 

In the passing of Harold Hibbert on May 13, the 
world has lost a foremost specialist in the chemistry 
of lignin and cellulose, a gifted and beloved teacher 
and a scientist of international renown. Hibbert 
was born in Manchester, England, on August 27, 
1877. He attended Victoria University College at 
Manchester, graduating in 1897 with a B.Se. degree 
and first class honors in chemistry. In further rec- 
ognition of his marked ability, Hibbert was awarded 
the Levinstein Exhibition Fellowship for research 
in organic chemistry at Owens College of the Uni- 
versity of Manchester under William H. Perkin, 
Jr., son of Sir William, the inventor of mauve. 
Perkin, Jr., was in his fortieth year and was attract- 
ing research students from far and near. He was 
the first of three great leaders in organic chemistry 
to exert a marked influence on Hibbert’s career. 


His alma mater’s public recognition of his talents 


was a great stimulus towards higher goals. Hib- 
bert’s very active career extended over a period of 
almost fifty years, years crowded with achievements. 

Con.pleting his studies at Owens in 1900, and re- 
ceiving the degree of M.Sc., Hibbert next. accepted 
a post as teacher in chemistry at the University of 
Wales. But in 1904, anxious to broaden his knowl- 
edge of organie chemistry, he left Wales and arrived 
at Leipzig in October, 1904, to work under Arthur 
Hantzsch, who had recently taken over the labora- 
tory and classes of Johann Wislicenus. Hantzsch 
was a born scholar and philosopher. His lectures 
on organic chemistry were an inspiration. They 
were accompanied by numerous experiments and 
were unparalleled in interest and originality. What 
appealed to his classes and to Hibbert in particular 
was Hantzsch’s keen sense of humor. In tackling a 
research problem Hantzsch preferred the physical 
rather than the chemical attack. Hibbert’s sincere 
respect for his professor and Hibbert’s natural 
charm and cordial manner brought him into in- 
timate contact with Hantzsch and his family, a 
distinetion which but few other students could boast 
of. Hantzsch was an ideal host, well versed in art, 
poetry and music. 
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put of 

known, to determine the value of the constant; #MB cientifi 
any other vapor at any other temperature. Feared jc 

The apparatus used for the measurement 

pressures and volumes, that is, for the determingllmyipbert 1 
of an adsorption isotherm, is shown in Fig. 9, WB) of | 
this, pressures up to 100 mm of mercury cq Mir in | 
measured to 0.002 mm, up to 400 mm, to 0] giMy., hone 
and up to 1,000 mm to 0.5 mm. jambia, 
(To be concluded) sa fello 

member 


q honoré 
dustry, 
Leipzig awarded Hibbert “the Ph.D. deqmmin 1917 
“summa cum laude” in 1906. At Leipzig Hijgd much 
met a small group of American chemistry studensmre to he 
Lind, Lamb, Bray and Fink—who urged him to y 
America and to accept the post of research assist 
in chemistry at Tufts College, Boston. The } 
years (1906-1908) under Arthur Michael at Twp, Guo 
Hibbert always regarded as his most valued @™.duate 
stimulating experiences. He returned to Engl 
in 1908 and researched for a little over a yea 
the Imperial College of Science. Hibbert then j 
cided to go back to America and was appoiti 
research chemist at the Wilmington _laboratoy AVY ] 
of the duPont company (1910-1914). Eis w 
on the isolation of the two solid isomeric forms fm B&°4US 
nitroglycerine was one of the outstanding 
eries in the field of explosives and threw new lig * 8° 
on the underlying causes for the instability of fram”! of tl 
dynamites. urgery, 
In 1914 Hibbert joined the ever-growing group ility d 
skilled research chemists at the Mellon Institute gme'e of 2 
Pittsburgh and concentrated his attention on w psert Te 
methods for the manufacture of acetic acid agen! : 
een assi 


acetaldehyde from acetylene, products badly neeif 
during World War I. His association with 
Mellon Institute continued until 1919, when he ¥ 
made assistant (and two years later associate) 
fessor of chemistry at Yale University. Here! 


jronmen 
f patier 
ltitude, 
nade the 


concentrated his studies on the chemistry of cig’ 20 
lose. He was instrumental in organizing the Cel 0 the he 
lose Division of the American Chemical Socigmmit the 
with which he was intimately identified until ! lasses : 
last. rior to 

In 1925 Hibbert accepted the crowning app0l id not 
ment of his career, the E. B. Eddy professors (3) tho 
of industrial and cellulose chemistry at MeGill Tagen, a 
versity, Montreal. Here he taught and_ insping™tor t¢ 
students from all parts of the country. Alu ind 2 r 


ely, 
ent., x 
enlistm: 
Were 
1 Pre] 


one hundred had the rare privilege of working! 
Hibbert’s laboratories. Upon his retirement 


1943 a large bronze plaque was presented to li! 
engraved with the signatures of seventy-five ™ 
and women who had received their advanced tt 
ing under Hibbert. 
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Nut of an imposing total of 200 publications in 
| scientific and technical journals 100 of these 
peared jointly with one or the other of his stu- 
ae received numerous signal honors in recog- 
ion of his outstanding attainments. His alma 
fer in 1911 bestowed upon him the degree of 
kc, honoris causa, and the University of British 
lunbia, in 1936, the L.L.D., honoris causa. He 
;a fellow of the Institute of Chemistry, London; 
member of the National Academy of Sciences; 
j honorary member of the ‘Society of Chemical 
dustry, London. 
In 1917 Hibbert married Beulah Virginia Cole, 
d much of his sueeess was due in no small mea- 
re to her guidance and inspiration. 
Cotin G. FINK 
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RECENT DEATHS 


De. Georce Herpert Meeker, dean emeritus of the 
d WM.duate School of Medicine of the University of 


AVY HOSPITAL FOR ASTHMATICS AND 
ASSOCIATED ALLERGIES! 
Because of the increased frequency of allergic 
mplamts arising in Naval personnel and the lack 
f a scientifie study of the cause, treatment and con- 
ol of these patients, the Bureau of Medicine and 
urgery, Navy Department, has allocated a hospital 
cility devoted in a special manner to the study and 
mre of asthmatics. The hospital is located near the 
esert region, in the city of Banning, Calif., and an 
ficient staff under specialists trained in allergy has 
een assigned. The area was selected because of en- 
ronmental conditions conducive to the advancement 
{ patients afflicted with allergic diseases. The high 
ltitude, equitable climate, low pollen and mold counts 


ver 200 asthmatic patients are presently admitted 
0 the hospital, and preliminary studies have revealed 
hat these patients may be catalogued into 3 general 
lasses: (1) Those whose allergy (asthma) existed 
prior to enlistment (EPTE); (2) those in whom it 
lid not exist prior to enlistment (DNEPTE); and 
(3) those whose asthma did not exist prior to enlist- 
lent, although a state of hypersensitivity did exist 
Prior to enlistment (EPTE aggravated). Groups 1 
bnd 2 represent 65 per cent. and 15 per cent., respec- 
ely, of the patient load, whereas group 3, 20 per 
tent, represents eases of hypersensitivity prior to 
‘ilistment, afthough no manifestations of asthma 
Vere present until after the patient entered the 


‘Preliminary report. 


hade the facilities ideal for a control study of asthma. 
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Pennsylvania, died on September 4 at the age of 
seventy-four years. 


Dr. Bertram G. professor of anatomy in 
the Medical School of New York University from 
1921 until his retirement in 1942, since when he has 
been living in Albuquerque, New Mexico, died on July 
30. He was sixty-nine years old. 


Dr. GEORGE STEPHEN DE RENYI, associate professor 
of anatomy of the University of Pennsylvania School 
of Medicine and the Graduate School of Medicine, 
died on August 24 at the age of fifty-three years. 


Dr. THOMAS DaruineTon, from 1904 to 1910 Health 
Commissioner of New York City, died on August 23 
at the age of eighty-six years. 


Dr. Howarp D. Marsu, formerly professor of psy- 
chology at the College of the City of New York, and 
a member of the faculty for thirty-four years, died 
on August 26 at the age of seventy-four years. 


SCIENTIFIC EVENTS 


service. Most of the men had seen service overseas 
chiefly in New Guinea, the Philippine, Solomon and 
Admiralty Islands, and approximately 90 per cent: 
of them had their affliction aggravated by this type 
of foreign duty. 

Although present facilities permit only limited in- 
vestigation and treatment, more extensive work, par- 
ticularly regarding offending factors and desensitiza- 
tion studies, are planned for the immediate future. 

Current observations of hay-fever patients showed 
improvement up to 90 per cent., which verifies exist- 
ing low pollen count in this desert area, whereas the 
asthmatics have shown improvement in approximately 
40 to 50 per cent. Correlation of the patients’ daily 
complaints with pollen and mold counts are under 
way as well as those relating to temperature and 
humidity. 

As would be expected, the number of sick days for 
these patients is very high. The stupendous detail 
work required for testing such a large segment of 
personnel is apparent. Present plans, however, call 
for more complete equipment in supplies and per- 
sonnel. It is hoped that some very substantial con- 
clusions will be fortheoming toward a better under- 
standing and appreciation of the knotty problems 
associated with asthma and allied allergie conditions. 


SaMvuEL R. KaurMan, 
Commander (MC), U.S.N.R. 
SaMvuEL E. Dirkowsky, 

Lieutenant (MC), U.S.N.R. 
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A MANAGING COMMITTEE FOR THE WEST- 
INGHOUSE SCIENCE WRITING AWARD 


THE Executive Committee of the American Associa- 
tion for the Advancement of Science has appointed a 
committee in management for the Westinghouse Sci- 
ence Writing Award. Thus far, the committee is as 
follows, with others to be added: 


James A. Baubie, director of public relations, Westing- 
house Eleetric Company. 

Otis W. Caldwell, chairman, general secretary of the 
American Association for the Advancement of Science. 

G. Edward Pendray, counsellor in management of pub- 
he relations and education. 
Watson Davis, Science Service and National Science 
Writers Association. 
Morris Meister, 
Science. 

F. R. Moulton, permanent secretary of the American 
Association for the Advancement of Science. 

Robert Potter, American Weekly and National Science 
Writers Association. 


principal, Bronx High School of 


The American Association for the Advancement of 


Science thus plans to increase its efforts to advance 


popular knowledge, understanding and appreciation 
of science and of the scientifie point of view. One 
principal function of the committee shall be to en- 
courage and stimulate writers of science with the pur- 
pose of developing science writers for the public press. 
As a first step, it is proposed that one or more prizes 
be awarded annually by the association to news- 
paper and magazine writers who have made out- 
standing contributions during the year, the award or 
awards to be based upon criteria to be outlined later, 
but which should include such factors as imagina- 
tion, understanding, skill in preparation, scientific 
accuracy, readability and wide influence in improving 
public understanding of science. A five-year period 
is planned for this experiment in encouraging science 
writing. 

Further announcement will be made by the com- 
mittee. 

A. J. CARLSON, 
Chairman of the Executive Committee of 
the American Association for the Ad- 
vancement of Science 


THE HENRY NORRIS RUSSELL LECTURE- 
SHIP OF THE AMERICAN ASTRO- 
NOMICAL SOCIETY 
Atv the business meeting of the American Astro- 
nomical Society on June 8, the council approved 
the establishment of the Henry Norris Russell Lec- 
tureship and appointed a committee to raise the 
supporting funds. This lecture, on astronomy or a 
related field of physical science, is intended to be a 
regular (probably annual) feature of meetings of the 
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society. It is to be of a technical and scholarly te. 
ture, and is expected to be an original Contributic, 
to science. The lecturer, who may be an Amerie, 
or a foreign scientist, is to be selected several Months 


eral cle 
as 2 po 
tories 
pend on 


in advance by the council of the society. (d) | 
Dr. Henry Norris Russell, professor of astronoy, a 
and director of the Observatory of Princeton Unive, eg 
sity, has been a member of the Princeton faculty fy pails 
forty years. He is a past president of the America, (e) J 
Association for the Advancement of Science, of the On J 
American Philosophical Society and of the America nin. 1 
Astronomical Society. He has long been regarded ta Bu 
the dean of American astronomers, and his influeng eollow! 
has been far-reaching in astronomy and in: relate versity 
fields in physics. For some time the question of hoy torest 
to honor him in some lasting way had been diseussej talked 
among astronomers, until the establishment of thi the Fc 
permanent lectureship in his name was proposed anj The 
adopted by the American Astronomical Society. ens 
The committee for the soliciting of funds is cop. still in 
posed as follows; Harlow Shapley, chairman, Walte buildit 
S. Adams, Joseph C. Boyce, Theodore Dunhan, Jr, where 
Luther P. Eisenhart, Charles A. Federer, Jr., Alfred were 
H. Joy, Dean B. McLaughlin, W. F. Meggers, Char. cessor 
lotte Moore Sitterly, Perey Witherell. who § 
DEAN B. Secretary, Esche 

HARVARD COLLEGE OBSERVATORY, he wa 
CAMBRIDGE, MASSACHUSETTS came 

one 0 

NEWS FROM ABROAD 


Epwarp F. WItTsELL, Major General, Acting the Th 
Adjutant General, in a letter to Dr. Theodore Philipp 


art 

Haas, of the Philadelphia College of Pharmacy aif yi, 
Science, gives the following information concerning Pro! 
the condition of the Botanical Garden in Munich- (thi 
Nymphenburg, Germany: 

The following report has been received from the Com- D 
manding General, United States Forces, European Thea § " 
ter, concerning conditions at the Botanischen Staatsan- TY 
stalten: 

(a) Greenhouses: About one third of the hot-houses, Dor 
‘and the plants therein, were destroyed by an air raid, Coc 
July, ’44. Because of the coal shortage last winter, an Chi 
other third of the tropical plants were destroyed throug! 
freezing. The remaining third of the hot-house plants is 
intact to date. 

(b) Gardens: These show little effect either of neglect 
or war damage. Cultivation and maintenance were diff 
cult during the war because of the lack of gardeners, and Ar 
the frequency of air-raid aierts. However, the preset! du 
condition is very satisfactory, remedial action having bee? ed 
taken to overcome the shortcomings imposed by the ve: i 

(ec) Institute: Damage slight and unimportant. Wir to 


dows, doors and walls have sustained minor damage frou 
blast and fragmentation. The museum specimens wer 
transferred to the cellar, and have not yet been Teil 
stalled. A considerable number of rooms were appl” 
priated by the German Wehrmacht and are in need of ge 
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ral cleaning. A great part of the herbarium as well 
as a portion of the library have been placéd in reposi- 
tories outside Munich. The date of their return will de- 
pend on Army priorities and transport facilities. 

(d) The over-all activities of the Botanischen Staats- 
anstalten: Research, analysis and general administrative 
functioning is inhibited for the moment by the shortage 


S of illuminating and fuel-gas and the impossibility of 


obtaining essential chemicals. 
(e) Personnel consulted: Professor Dr. F. C. v. Faber. 


On August 27 Dr. Haas writes: “To-day a service- 
man, Dr. V. Rudolph, of Philadelphia, Pa., stationed 
in Burghausen, Bavaria-Germany, sends to me the 
following information about the situation of the Uni- 
versity of Munich. Dr. Rudolph is a student of 
forestry. His letter is dated August 13, 1945. He 
talked with Dr. Gustav Krauss, a soil specialist in 
the Forest Department. His letter reads: 

The Forest Department of the university is nearly 
completely destroyed. There are a few of the class rooms 
still intact. The upper rooms are utter shambles. The 
building to the rear of the one on the Amalien Strasse 
where the specimens of Dr. Miinch and Dr. Escherich 
were kept are all destroyed. (Dr. Miinch was the sue- 
cessor to Dr. v. Tubeuf whom I knew personally and 
who showed to me his forest-botanical collection. Dr. 
Escherich is one of the most famous experts in insects; 
he was commissary rector of the university when the Nazi 
came to power. Th. H. Haas). The insect collection, 
one of the most famous in the world, has been completely 
wiped out by fire. 


The following well-known staff members of the de- 
partment of forestry have been retired: Professor 
Minch, now in Lechbruck, near Kaufbeuren (Algiu) ; 
Professor Escherich in Munich ‘19, Prinzenstrasse 26 
(this is near Nymphenhurg), and Professor Fabricius 
in Grafrath, about 30 km S.W. of Munich. 


Dr. Harry Grundfest writes that the national secre- 
tary of the American Association of Scientifie Work- 
ers has received the following information, signed by 
Dorothy M. Needham, from the Sino-British Science 
Cooperation Office, 1, Victory Village, Liangfu Lu, 
Chungking, China: 
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The inaugural meeting of the Chinese Association of 
Scientific Workers was held on July 1 at the National 
Central University, Shapingba, Chungking. About fifty 
scientists were present. Since the difficulties of trans- 
port in China are so great, those present were practically 
all from Chungking and the neighboring academic centers 
of Shapingba, Koloshan and Beipei. ; 

Dr. Rjen Hung-Chang was in the chair, and made a 
speech on behalf of the Science Society of China. Other 
speakers were Dr. Shen Chi-I, representing the Natural 
Science Society of China; Dr. Liang Hsi, a veteran of 
Chinese forestry, representing the Chinese Agricultural 
Association, and Dr. Ku Yuan-chuan, head of the Na- 
tional Institute of Industrial Research, representing in- 
terest in industry of the new association. I was invited 
as representative of the Sino-British Science Cooperation 
Office, and was asked to speak about the work of the 
Association of Scientific Workers in Great Britain. Dr. 
Tu Chang-wang, who has been very active in the founding 
of the Chinese Association, described the work of the pre- 
liminary stages. 


The American association has sent greetings to this 
latest addition to the list of associations of sci- 
entifie workers. At the present there are associa- 
tions in Great Britain and in the following Com- 
monwealths: Canada, Australia, New Zealand and 
South Africa. In France there has been founded 
the Association Francaise des Travailleurs Scien- 
tifiques. 

Recent correspondence from abroad to Robert T. 
Hatt, of the Cranbrook Institute of Science, carries 
the following news of vertebrate zoologists: S. Frech- 
kop, of the Royal Museum of Natural History, 
Brussels, is active at his post and continued pub- 
lishing in 1944. Paul Rode, of the Museum of Nat- 
ural History, Paris, reports that he is enjoying his 
first leave from Paris in two years; that they man- 
aged to keep up publication of Mammalia during the 
war despite the shortage of paper. Count Nils 
Gryldenstolpe, of the Royal Natural History Museum, 
Stockholm, is now in charge of the mammal collec- 
tions there. He reports the death of Professor Einar 
Lonnberg. 


SCIENTIFIC NOTES AND NEWS 


THE Chemical Industry Medal for 1945 of the 
American Section of the Society of Chemical In- 
dustry has been awarded to Sidney D. Kirkpatrick, 
editor of Chemical and Metallurgical Engineering, in 
recognition of “his leadership and his contributions 
to the advancement of chemical engineering and 
research.” 


Tue Joseph Sullivant Medal was awarded to Dr. 
Paul J. Flory by the Ohio State University at the 


summer commencement exercises. The medal is given 
once every five years to a graduate of the university 
or to a faculty member who has completed a “really 
notable piece of work” in the arts or in pure or ap- 
plied science in the preceding five-year period. Dr. 
Flory, now with the Goodyear Tire and Rubber Com- 
pany, was awarded the medal in recognition of his 
work in the field of high polymers. 


THE degree of doctor of science was conferred on 
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Dr. John R. Dunning, professor of physics at Co- 
lumbia University, at the fifty-sixth commencement 
exercises of the Nebraska Wesleyan University. Dr. 
Dunning, an alumnus of the university, gave the com- 
mencement address. 


Dr. G. S. Fraps retired on August 31 from admin- 
istrative work as state chemist and chief of the Divi- 
sion of Chemistry of the Texas Agricultural. Experi- 
ment Station. He remains with the Experiment Sta- 
tion on a part-time basis with the title of collaborat- 
ing chemist. Dr. Fraps joined the Texas Agricul- 
tural and Mechanical College on September 1, 1903, 
and has been state chemist since 1905. 


R. H. Burton, superintendent of schools in Idabel, 
Okia., has been elected president of the Southwestern 
Institute of Technology. 


Dr. Joyce C. Stearns, professor of physies at the 
University of Denver, has been appointed to the 
newly established post of dean of the faculties - of 
Washington University, St. Louis. 


Dr. N. Howeitt Furman, professor of analytical 
chemistry at Princeton University, has been named to 
the Russell Wellman Moore chair of chemistry. 


Dr. Frank associate professor of 
zoology at Swarthmore College, has been made pro- 
fessor of zoology and dean of men at Carleton Col- 
lege. He has been a member of the faculty of Swarth- 
more College for the past eleven years. 


Dr. RaymMonp E. Myers has been made dean of the 
School of Dentistry of the University of Louisville, 
to sueceed Dr. Philip E. Blackerby, now dental di- 
rector of the Kellogg Foundation. 


Dr. PAuL CRAMER, assistant professor of physies at 
Denison University, Ohio, has been appointed chair- 
man of the department of mathematics and physics 
of Huron College, South Dakota. 


Dr. Monroe D. Bryant, for the last three years 
engaged in war work serving as an administrator in 
the food-processing industry of Denison, Texas, has 
been appointed assistant professor of zoology and 
assistant curator of mammals in the Museum of 
Vertebrate Zoology of the University of California 
at Berkeley. 


Dr. Sruart M. Papy, who for the past nine years 
has been head of the department of biology of Ottawa 
University, Kansas, has joined the staff of the depart- 
ment of botany and plant pathology of Kansas State 
College. 


Dr. Freperick R. Duxe, of Princeton University, 
will become an assistant professor in the department 
of chemistry of Michigan State College at the open- 
ing of the fall term. 
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Dr. Joe E. Mooss, formerly assistant profesgoy of 
chemistry at the University of Oklahoma and foy the 
past twelve years research chemist for the Monsanty 
Chemical Company, has been appointed profesgoy of 
organic chemistry at the University of Nevada, 


Dr. Kart Trerzacui, known for his work on jj 
mechanics, has been appointed lecturer and resear¢) 
consultant in civil engineering in the Graduate Schoo) 
of the University of Illinois, under the newly estab. 
lished “Distinguished Professorship Fund.” 


Dr. Epmonp C. Canavan has joined the staff of the ] 


division of plant pathology of the Citrus Experiment 
Station at Riverside of the University of California. 
His work will be devoted to a study of the various 
factors causing lemon decline, with special emphasis 
on the role of shell bark in the deterioration of lemon 
orchards in California. 


Dr. TURNER ALFREY, research chemist of the Mon- 
santo Chemical Company of Springfield, Mass., is 
joining the staff of the Highpolymer Research Bureau 
of the department of chemistry of the Polytechnic 
Institute of Brooklyn to teach specialized courses in 
polymer chemistry and to engage in research. 


At the University of London, Dr. L. Dudley Stamp 
has been appointed to the chair of geography tenable 
at the School of Economies and Political Science. 
He has been Sir Ernest Cassel Reader in Economie 
Geography at the school since 1926. 


THe following have been appointed to full pro- 
fessorships in the department of zoology of the Uni- 
versity of British Columbia; G. J. Spencer (ento- 
mology); Dr. Ian MaeTaggart Cowan (vertebrate 
zoology); Dr. W. 8. Hoar (fisheries). 


Dr. C. J. MAcKENzIg, president of the Canadian 
National Research Council, has announced that a 
special medical committee has been appointed to act 
as general directing body on medical research in 
the field of atomie energy. The members are Dr. 
Dunean Graham, Toronto; Dr. J. B. Collip, McGill 
University, and Dr. J. S. Mitchell, Montreal. 


Dr. E. C. Avcutsr, director of the Pineapple Re- 
search Institute of Hawaii since February of this 
year, has been appointed president of the institute 
to take effect at once. He will continue to direct 
its research activities, in addition to his work as 
president. Dr. Auchter was formerly administrator 
of agricultural research of the U. 8. Department of 
Agriculture. 


Dr. George S. Avery, Jr., director of the Brook- 
lyn Botanic Garden, announces the following neW 
appointments: horticulturist, Dr. Conrad B. Link, 
assistant professor of floriculture, Pennsylvania State 
College; curator of elementary instruction, Miss 
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frances M. Miner, assistant curator of elementary 
struction at the garden, succeeded in this position 
»y Dr. Barbara Shalucha, of the department of 
jortieulture of the Ohio State University; research 
fellow, Miss Sally Kelly, assistant in botany at the 
(niversity of Wisconsin; research assistant, Miss 
Margaret Piper, a graduate of Connecticut College. 


Dr. ArDA ALDEN GREEN, assistant professor of 
piochemistry in the School of Medicine of Washing- 
ion University, St. Louis, has become associated with 
the Research Division of the Cleveland Clinic. Dr. 
Green, who recently succeeded in the erystallization 
of phosphorylase from muscle, will continue bio- 
chemical investigations in connection with vascular 
disease. 


Tue units for the manufacture of penicillin of 
the Lederle Laboratories, Inc., Pearl River, New 
York, have been placed under the direction of Dr. 
Sidney H. Babeock, Jr., head of the chemical pro- 
cess development and manufacturing division. 


Tue Rockefeller Foundation has provided funds 
to establish a program in child psychiatry at the 
Medical School of the University of Utah. Dr. 
Reynald Jensen, associate professor of neuropsy- 
chiatry and pediatrics at the Medical School of the 
University of Minnesota, in charge of the Child Psy- 
chiatrie Clinie at the University Hospital, Minne- 
apolis, is in Salt Lake City in the interest of the 
project for a period of two months. 


Dr. Jonn F. G. Hicks, member of the Division 
of Glass Teehnology of the Corning Glass Works, 
left on August 31 for Sao Paulo, Brazil, where he 
becomes technical and scientific consultant of the 
Cia. Vidraria Santa Marina, an affiliate in Brazil 
of the Corning Glass Works of South America. 


Dr. Lourpu M. YeppANnAPALtt, §.J., who has been 
engaged for the past three months in postdoctorate 
work in the laboratories of the Highpolymer Re- 
search Bureau at the Polytechnic Institute of Brook- 
lyn, sails on September 3 for England on his way 
to India. He has been appointed head of the depart- 
ment of chemistry at the Jesuit College of the Uni- 
versity of Madras. 


SHARP AND Doug, Inc., of Glenolden, Pa., has 
made a grant to the department of pediatrics of the 
Medical Branch at Galveston of the University of 
Texas for the study of sulfa drugs in the control of 
intestinal infection. The grant is to be administered 
ly Dr. Arild E. Hansen, professor of pediatrics and 
director of the child health program, with the co- 
operation of Dr. Edgar J. Poth, professor of surgery 
and director of the Laboratory of Experimental 
Surgery, and Dr. MacDonald Fulton, visiting pro- 
fessor of pediatrie research. 
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Dr. JoHN H. GARDNER has resigned as associate 


professor of chemistry at Washington University, St. 
Louis, to become associated with the J. T. Baker 
Chemical Company as research organic chemist. 


Dr. Henry Kremer, of the Mead Johnson Com- 
pany, will join the analytical and control department 
of the Research Laboratories of the Wm. S. Merrell 
Company, Cincinnati. Dr. Irwin Gibby will become 
associated with the department of bacteriology, and 
Dr. Stanley M. Parmerter, who has held the Merrell 
post-doctorate fellowship at the University of Illinois 
for several years, with the department of organic 
chemistry. 


Proressor CHARLES M. GEeNnAUX, of the department 
of forestry of Iowa State College, has six months’ 
leave, beginning on September 15, to serve the War 
Department as civilian educational specialist. In 
England or in France, he will give instruction and 
counsel to military personnel under the Army edu- 
cational program. 


CuarLes E. Jackson, formerly assistant deputy 
coordinator of fisheries for the Federal Government, 
has been appointed general manager of the National 
Fisheries Institute, Ine. 


CHANGES at the Federal Experiment Station in 
Puerto Rico of the U. S. Department of Agriculture 
include Barton €. Reynolds, formerly associate agri- 
cultural engineer, who has joined the staff of the 
Office of Experiment Stations as research adminis- 
trator. Edward P. Hume, of the War Department 
in the Camouflage Division, has become horticulturist 
in charge of research with mango, avocado, other 


fruits and plant introductions. Dr. Arnaud J. 


Loustalot, assistant plant physiologist at the Tung 
Oil Laboratory of the U. 8. Department of Agri- 
culture at Gainesville, Florida, has been appointed 
associate chemist. His research will deal primarily 
with a study of the quinine content of Cinchona, 
grown under different cultural and environmental 
conditions. 


THe American Ethnological Society has been in- 
formed by its publisher, J. J. Augustine, that the 
Glueckstadt plant in Germany, which has housed some 
of their recent publications, has not suffered from 
bombing so that certain of these older works will 
again be available for distribution. 


Ir is reported in Science and Culture that the Gov-. 


ernment of India has decided to appoint a committee 
to advise the Government on the steps to be taken 
to manufacture penicillin in India. This decision 
was made at a meeting of the governing body of 
the Council of Scientific and Industrial Research held 
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under the presidentship of Sir Ardeshir Dalal, mem- 
ber for planning and development. Following the 
conference in London in October of last year, at- 
tended by representatives of Britain, the United 
States, Canada, Australia and Free France and spe- 
cialists from South Africa and India, with the advice 
of Sir Alexander Fleming, the discoverer of penicillin, 
an international agreement on a worldwide uniform 


standard and unit of penicillin was reached by 4), 
Health Committee: of the League of Nations. 4) 
nouncing this decision, Sir Henry Dale, presiden; of 
the Royal Society, stated that British manufacturer 
would pool all their information and give all thei, 
results to the British Medical Research Council an, 
make the manufacture of penicillin a genuinely pa. 
tional effort. 


SPECIAL ARTICLES 


MODIFICATION OF GRAMICIDIN THROUGH 
REACTION WITH FORMALDEHYDE 

THE toxicity of tyrothricin and of its components, 
gramicidin and tyrocidine, has been a limiting factor 
in the general applicability of these antibacterial 
agents in medicine.’ In connection with other work 
in progress in this laboratory,”* an attempt was made 
to reduce this toxicity by means of reaction with 
formaldehyde. Since the toxicities of these materials 
are at least partly due to their hemolytie action,* in 
vitro assays of the latter property were used as a 
tentative measure of changes in toxicity of modified 
preparations, although no strict correlation between 
these two properties appears to have been demon- 
strated. 

It was found that the treatment of tyrothricin with 
formaldehyde resulted in a loss of 80 to 90 per cent. 
of the original hemolytic activity and a loss of up to 
50 per cent. of the antibiotic activity. The action of 
formaldehyde on gramicidin gave a similarly reduced 
hemolytic effect but the antibiotic activity, estimated 
with Staphylococcus aureus, was found to be un- 
changed. Preliminary tests with rats (intraperitoneal 
injections) indicated that the modified gramicidin was 
considerably less toxic than untreated gramicidin 


TABLE 1 
Errect 9F FORMALDEHYDE ON THE PROPERTIES OF 
GRAMICIDIN 
Anti- 
Toxicity* 
c 
Formaldehyde-treated 
gramicidin ...... >450 0.6 0.003 
Gramicidin ........ 20 0.05 0.003 


® Approximate lethal dose. The products were dissolved in 
80 per cent. propylene glycol, 20 per cent. alcohol solution 
and injected intraperitoneally into a limited number of rats 
weighing 150-200 gm. 

ae to achieve 50 per cent. hemolysis of rat erythrocytes 
in 40 min, at room temperature. 

¢ Ppm to achieve 50 per cent. inhibition of Staphylococcus 
aureus growth in 4 hours at 37° C. 


1R. D, Hotehkiss, Adv. in Enzym., 4: 153, 1944. 

2 J. C. Lewis, K. P. Dimick and I. C. Feustel, Ind. 
Eng. Chem., in press, 1945, 

3H. Fraenkel-Conrat, M. Cooper and H. 8. Olcott, 
Jour. Am. Chem. Soc., 67: 950, 1945. 

4W. E. Herrell and D. Heilman, Jour. Am. Med. Asn., 
118: 1401, 1942. 


(Table 1). This was particularly striking inasmuc) 
as the derivative was more water-soluble than gramj. 
cidin. Because of the possible usefulness of the de. 
rivative as a chemotherapeutic agent, this preliminary 
announcement is being made while further, more 
detailed studies of its chemical and biological proper. 
ties are in progress. 

The reaction of gramicidin with formaldehyde was 
usually accomplished in the following manner: To 
10 parts of a 5 per cent. solution of gramicidin in 
95 per cent. alcohol, 1 part of 1 N aqueous sodium 
hydroxide and 5 parts of commercial 40 per cent. for- 
maldehyde solution were added. The mixture was 
kept at 53° C. for 2 days; it was then at approxi- 
mately pH 8. These conditions were not critical. 
Preparations with similar biological activities were 
obtained with 4 times as much alkali, or with one tenth 
of the amount of formaldehyde, at room temperature, 
or at 70° C., and for various time periods. A 
marked loss in antibacterial as well as hemolytic ac- 
tivity occurred when the reaction was performed at 
pH 3.0-3.5. The modified gramicidin was isolated by 
precipitation with about 5 volumes of 0.1 N sodium 
chloride, washed with water of decreasing salt con- 
tent, and dried from the frozen state. The average 
yield was 106 per cent. by weight of the starting 
material. 

The method used for the hemolytic assay of grami- 
cidin was a modification of that published for tyro- 
thricin.® The rate of hemolysis of a suspension of 
rat erythrocytes was measured over a period of up 
to 90 minutes after the addition of 0.025 to 0.2 ppm 
of gramicidin. 

The antibacterial potency against Staphylococcus 
aureus was estimated by means of serial dilution tests 
in “medium II” of Schmidt and Moyer.* Practical 
sterilization of dilute solutions of the test substances 
in 70 per cent. ethanol was achieved by permitting 
them to stand for several days. Dilution tubes were 
incubated at 37° C. for 4 hours, at which time they 
were sterilized by autoclaving and the turbidities due 
to growth of the organism measured photometrically. 

5K. P. Dimick, Jour. Biol. Chem., 149: 387, 1943. 


6W. H. Schmidt and A. J. Moyer, Jour. Bact., 47: 
199, 1944. 
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the MMe estimates of activities were made by comparison 
in. ~ the 50 per cent. inhibition concentrations for 


ated and untreated preparations assayed simul- 
neously. Under these conditions, 50 per cent. in- 
jibition was achieved by approximately 0.003 ppm 
of gramicidin or modified gramicidin, a concentration 
nsiderably lower than the solubility of these sub- 
‘ances. The modified gramicidin gave a steeper 
usage response curve than did gramicidin. 

In earlier tests with an 18-hour incubation period, 
ie formaldehyde-treated gramicidin was 200 to 400 
ch Hier cent. more active than gramicidin itself. Subse- 
l- Bently, it was found that this increase was appar- 
& Bnily a reflection of the increased solubility of the 
'Y Bi vrivative, since the 50 per cent. inhibition point of 
'¢ Be unmodified gramicidin under these conditions was 
' Bpproximately 1 ppm and thus above the solubility 
(see below). 

The solubilities were estimated as follows: Suspen- 
sions of excess gramicidin and its derivative in “me- 
dium II” were shaken for two days and permitted 
to stand for an additional five days. The solutions 
were filtered and compared in antibacterial activity 
BB vith solutions of known concentration. By this tech- 
nique, gramicidin and its derivative were found to be 
soluble to the extent of approximately 0.4 and 1.4 
ppm, respectively. 

This increase in water solubility may, in itself, be 
am advantageous modification, inasmuch as the slow 
rate of diffusion of gramicidin has appeared to limit 
is usefulness. For example, Hotchkiss reports that 
experinental intraperitoneal pneumococci infections 
ould be satisfactorily controlled by gramicidin in- 
jected intraperitoneally but not through other routes 
of administration.? 

Produets of decreased hemolytic activity were ob- 
tained from several lots of pure gramicidin and from 
various crude preparations. The latter were (1) the 
waterial that could be extracted from tyrothricin’ 
with 50 per cent. acetone-ether, (2) once-crystallized 
sramieidin prepared from this preparation, and (3) 
’ product from which tyrocidine and other basic 
substances had been removed by precipitation with 
phosphotungstie acid. Gramicidin contaminated with 
yrocidine, as obtained by the acetone-ether extraction, 
vas not reduced in hemolytic activity to the same ex- 
lent by formaldehyde as were the other preparations. 
This reduetion could be achieved by a repetition of 
the formaldehyde treatment. 

Gramicidin is distinguished among proteins and 
polypeptides by containing approximately 40 per 
‘nt. tryptophane, but no polar groups known to 
tact reversibly with formaldehyde, such as basie or 


"We are indebted to Wallerstein Laboratories for a 
s*nerous supply of tyrothricin and gramicidin. 
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amide groups.* Ross and Stanley®* and Kassanis and 
Kleezkowski® have shown that the chromogenic prop- 
erty of tryptophane in the Folin reaction is decreased 
during formaldehyde treatment. Baudouy’® sug- 
gested that proteins containing tryptophane and 
histidine form complexes with formaldehyde from 
which the latter can not be recovered. The mode of 
reaction of formaldehyde with the indole residues of 
gramicidin and proteins will be described in another 
place. 

The observation that the hemolytic and toxie aetiv- 
ity of gramicidin can be lowered without decrease of 
its antibacterial properties demonstrates that these 
functions are not necessarily dependent upon the 
same molecular configuration. In this respect, the 
formaldehyde reaction with gramicidin is analogous 
to that with bacterial toxins, in which ease the toxicity 
but not the antigenic activity is reduced. 

J. C. Lewis 
K. P. Dimick 
I. C. 
H. L. Fevoup 
H. 8. Oucorr 
H. FRAENKEL-CONRAT 
WESTERN REGIONAL RESEARCH LABORATORY, 
BuREAU OF AGRICULTURAL AND 
INDUSTRIAL CHEMISTRY, 
U. 8. DEPARTMENT OF AGRICULTURE, 
ALBANY, CALIF. 


THE FREE TRYPTOPHANE CONTENT OF 
HUMAN URINE* 

DuRING studies on the metabolism of tryptophane 
by the rat, samples of human urine were used in 
standardizing the microbiological method which was 
being used for the estimation of tryptophane. It was 
immediately evident that tryptophane figures much 
lower than the average figure of 281 mg per day re- 
ported by Albanese and Frankston! were obtained. 
The results of a more extensive study on the trypto- 
phane content of human urine are reported in this 
paper. 

EXPERIMENTAL 

Twenty-four-hour collections of urine were made 
from nine subjects who consumed average diets. The 
total urine volume was noted, toluene added as a pre- 
servative, and the samples stored in a_ refrigerator 
until the following day. 

8A. F. Ross and W. M. Stanley, Jour. Gen. Physiol., 
22: 165, 1938. 

9B. Kassanis and A. Kleezkowski, Biochem. Jour., 38: 
20, 1944. 

10 Baudouy, Compt. rend., 214: 692, 1942. 

* Published with the approval of the Director of the 
Wisconsin Agricultural Experiment Station. Supported 
in part by a grant from the research funds of the uni- 
versity. 


1A. A. Albanese and J. E. Frankston, Jour. Biol. 
Chem., 157: 59, 1945. 
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The tryptophane basal medium used for the micro- 
biological assay was the same as that used in the 
nicotinic acid assay,? except that tryptophane was 
omitted and nicotinic acid was added at a level of 
4 ug per tube. L. arabinosus was used as the test 
organism and the standard curve was obtained for a 
range of 0-25 ug of |-tryptophane per tube. This 
standard is prepared from a stock solution containing 
100 pg/ce of |-tryptophane. No detectable loss in 
tryptophane activity has been observed when stock 
solutions have been stored for a period of 6 months 
at refrigerator temperature (toluene added as a pre- 
servative). This has been found by comparing the 
stability of the stored stock solutions with freshly 
prepared solutions. In all other respects the assay 
procedure was identical to that described by Schwei- 
gert et al.’ 

The urine was diluted with nine volumes of water 
and the diluted urine was added at levels of 0.5, 1.0, 
2.0 and 3.0 ce per tube with duplicate tubes at the 
1.0 and 2.0 ce levels. Excellent checks were obtained 
at all levels tested. Suitable portions of eight collec- 
tions were extracted with an equal volume of ethyl 
ether in order to remove any indole present, since 
indole has appreciable tryptophane activity for L. 
arabinosus.**:® The results obtained before and after 
ether extraction are given in Table 1 as the number 
of mg of l-tryptophane excreted per day. 

Due to the fact that the urea in urine may have 
inhibited the organism, a solution containing 2 ug of 
1-tryptophane and 6 mg of urea per ce was prepared. 
Since a 1-10 dilution of the urine samples was used 
the urea content of the tryptophane-urea solution 
would be equivalent to 60 mg per ce of undiluted 
urine. This amount of urea is in excess of the aver- 
age amount (25 mg/ec) reported by Hawk and 
Bergeim’ to be present. The growth response pro- 
duced by the solution of urea and tryptophane was 
compared over a 10-fold range with an |-tryptophane 
solution of the same concentration. No inhibition 
could be detected at any of the points on the entire 
curve. 

Six recoveries of tryptophane were carried out to 
further check the reliability of the method used. Two 
g of l-tryptophane were added per tube in the pres- 
ence of 4 different levels of the diluted sample of 
urine. The following recoveries were obtained: 101, 


2 W. A. Krehl, F. M. Strong and C. A. Elvehjem, Ind. 
and Eng. Chem., Anal. Ed., 11: 346, 1943. 

3B. 8. Schweigert, J. M. McIntire, C. A. Elvehjem and 
F. M. Strong, Jour. Biol. Chem., 155: 183, 1944. 

4R. D. Greene and A. Black, Proc. Soc. Exp. Biol. and 
Med., 54: 332, 1943. 

5 Unpublished data. 

8 KE. E. Snell, Arch. of Biochem., 2: 389, 1943. 

7 P. B. Hawk and O. Bergeim, ‘‘ Practical Physiological 
Chemistry,’’ 11th edition, p. 600. The Blakiston Com- 
pany. 1944, 
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95, 100, 96, 101 and 100 per cent: of the added ty, or no a 
tophane. by the 
The amount of |-tryptophane exereted per is unde 
9 individuals ranged from 12.6 to 30.5 mg pe day 
The values obtained for some of the same subjeq 
for different collection periods also are within 4; The 
range (Table 1). The amount of tryptophane ,, differet 
TABLE 1 mierob 
AMOUNT OF FREE TRYPTOPHANE EXCRETED IN THE Uniyy y organi: 
NORMAL MALE SUBJECTS 
contras 
mg/day of 1-tryptophane mg/day of 1-tryptophay report 
excreted excreted amoun 
Satis 
nS As <0 Aa 
A-l 16.0 15.2 24.0 
A- 12.6 13.3 D-1 20.8 199 Co 
A-3 16.1 25.8 
B-1 21.0 20.7 F-1 13.1 12) 
C-1 30.5 15.5 
tivity due to the indole content of urine was found { Ir h 
be negligible. Albanese and Frankston! also reportd™™m ing’ ¢ 
that little of the activity was due to the indole presaim of ele 
in the urine samples. The results on assays peg molect 
formed a week later on samples of urine stored afm have | 
described earlier were comparable to those obtaineffi viruse 
when the tryptophane determinations were carried om find i 
immediately after collection. This indicates that sang their 
ples of urine may be stored for short periods if neces such a 
sary prior to tryptophane analysis. many 
have | 
DISCUSSION Ele 
The values obtained (Table 1) are approximate Type 
one tenth of those reported by Albanese and Frankgm™ Vituse 
ston. They also reported that the amount of South 
phane excreted was roughly proportional to the bot behav 
weight of the individual. Our data show no corm las s 
lation between body weight and tryptophane eg ‘een 
cretion. typics 
The reasons for these differences are not readiljg™m The s 


apparent, although one of the major factors may ! 1Py 


that different methods were used for the estimatiomg™l Labor 
of tryptophane. arabinosus does not respond 
d-tryptophane and it is possible that an appreciabl@ tute 1 
amount of this isomer is excreted in the urine. If og 


this is true, the chemical method would give big op 


values, since both the d- and l-isomers are measure Physi 
by this method. Other indole containing eompouts 
than those tested by Albanese and Frankston may ‘R 
excreted in the urine and measured as tryptophane by es 
their method. Any tryptophane or indole derivativ®MM 19. » 
present in combination with other molecules that hy 


exereted in the urine probably would possess littl 
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or no activity for L. arabimosus and may be measured 
by the chemical method. The microbiological method 
is undoubtedly more specific for 1-tryptophane. 


SUMMARY 


The amount of 1-tryptophane excreted per day by 9 
different normal male subjects was determined by a 
microbiological method with ZL. arabinosus as the test 
organism. From 12-30 mg per day were excreted as 
contrasted to an average value of 281 mg per day 
reported by Albanese and Frankston. A_ negligible 
amount of indole in the urine could be demonstrated. 
Satisfactory values and recoveries of 1-tryptophane 
were obtained at different levels of the test sample. 

B. 8S. SCHWEIGERT 
H. E. SAUBERLICH 
C. A. ELVEHJEM 
DEPARTMENT OF BIOCHEMISTRY, 
COLLEGE OF AGRICULTURE, 
UNIVERSITY OF WISCONSIN, MADISON 


THE ELECTRON MICROGRAPHY OF CRYS- 
TALLINE PLANT VIRUSES? 


Iv has recently been shown that metal shadow-cast- 
ing? greatly facilitates the electron microscopic study 
of elementary particles of viruses* and of macro- 
molecular substances. Using -these techniques we 
have been examining preparations of purified plant 
viruses known to form well-defined crystals and we 
find it possible to record the orderly way in which 
their particles deposit from solution. Evidently with 
such a direet method of observation one ean approach 
many fundamental problems of erystal formation that 
have heretofore been inaccessible to investigation. 

Electron micrographs have been made with an RCA 
Type EMB instrument of ultracentrifugally purified 
viruses of tomato bushy stunt,® tobacco neecrosis® and 
southern bean mosaic’ diseases. Their preparations 
behave similarly but not in all ways alike, and each 
has shown ordered arrangements of its particles as 
seen under the electron microscope. Fig. 1 is a 
typical photograph of southern bean mosaic virus. 
The specimen was made by allowing an aqueous sus- 

1From the Department of Physics, from the Virus 


Laboratory, Department of Epidemiology, School of Pub- 
lic Health, University of Michigan, and from the Depart- 


} ment of Animal and Plant Pathology, Rockefeller Insti- 


tute for Medieal Research, Princeton, N. J. Aided in 
part by a grant from the National Foundation for Infan- 
tile Paralysis, Ine. 

*R. C. Williams and R. W. G. Wyckoff, Jour. Applied 
Physics, 15: 712, 1944. 

‘Idem, Proe. Soc. Exp. Biol. and Med., 58: 265, 1945; 
ScIENCE, 101, 594, 1945. 
‘ig C. Williams and R. W. G. Wyckoff, Nature, in 
Tess. 

°F. C, Bawden and N. W. Pirie, Brit. Jour- Exp. Path., 
19: 251, 1938. 

‘W. C. Price and R. W. G. Wyckoff, Phytopathology, 
29: 83, 1939. 

C. Price, ScrENcE, 101: 515, 1945. 
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pension of the purified virus to evaporate on the usual 
collodion-covered screen, which was then shadowed at 
a five-to-one angle with 8A of gold. The particles 
seen in this figure, unlike those in such a non-erystal- 


Fig, 1. A shadowed electron micrograph of elemen- 
tary particles of southern bean mosaic virus showing 
their ordered arrangement. Magnification is about 58,000 
times. 


lizable substance as limulus hemocyanin‘ are for the 
most part closely packed in an ordered array. In 
some places the array is only one layer deep and can 
be thought of as a two-dimensional crystal, at other 
points these ordered layers are stacked one above an- 
other to produce the three-dimensional regularity that 
is true crystallinity. Other photographs show the 
same regularity continuing and becoming more exact 
as the number of layers of particles increases; well- 
defined erystal faces and edges have developed on the 
thicker preparations. 

The bushy stunt and tobacco necrosis viruses dis- 
play similar but not identical regular arrangements 
of their particles. The bushy stunt virus particles, 
for instance, have a greater tendency to cover the 
entire substrate before piling up into three-dimen- 
sional aggregates and their two-dimensional patterns 
have a higher symmetry than that shown by the bean 
mosaie virus. This accords well with the fact that 
bean mosaic virus crystals are orthorhombic’ when 
developed to ordinary microscopic size, while the 
bushy stunt virus can form erystals with cubie sym- 
metry.5 It would appear that in these instances at 
least we can directly see how the symmetry of a 
erystal is related to, and determined by, the “shape” 
of its constituent elementary particles. 
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We are developing further this way of studying the 
intimate details of crystal structure; results of mea- 
surements on our photographs will be published in 
another place. 

W. C. PRIcE 
Rosiey C. WILLIAMS 
RaupH W. G. WYCKOFF 


THE MEASUREMENT OF BLOOD OXYGEN 
IN MALARIA WITH THE USE OF 
THE OXIMETER!? 


Tue statement that the blood oxygen level falls 
during the malaria paroxysm has been made fre- 
quently; however, there are no detailed studies to 
support it. Such a study is being pursued with the 
use of Millikan’s oximeter as a part of the malaria 
researeh program in progress at the University of 


SCIENCE VoL. 102, No, 244 pTEMB: 
sion of any description of its principles and oper. nlayed 
tion here. It has been in use mainly in the aviation HR turatic 
altitude indoctrination program, but its use in ¢. ying | 
perimental human physiology in the study of diseay ie level 


and for control of anesthesia in the operating rooy 
has just begun. 
Patients with neurosyphilis undergoing malar; 


by 
perpnea 


fever therapy were used. Selected patients wey al 
followed with the oximeter throughout their parox. ppearer 
ysms, starting about half an hour before the predicted am 


onset of chills and ending with the return of ten. 
perature to normal. Control studies were made 
these patients before inoculation with malaria. The 


bf fall § 


aroxys! 


all to 7 
degree of O, saturation as read on the seale of the a wa 
oximeter was recorded at frequent intervals and the a 

has 


data plotted on a curve. The curve for the contro] 
determinaticn and that for the malarial paroxysm 
could then be compared. 


patient. 
he level 


Tennessee. Preliminary studies on ten patients showed some ginal 
The oximeter is an instrument designed to measure interesting findings. Control studies on the same me 5 
continuously the per cent. of oxygen. saturation of patient showed that the curves approximated each ‘es mit 
the blood hemoglobin. This instrument has been de- other very closely, but curves for different patients mite 
scribed sufficiently by Millikan,? to warrant the omis- may vary widely. These variations appeared to bear mew 
3 some relationship to the patient’s usual level of actiy- wes : 

Unive Psychiatry, ity. The patient who was generally more active dis. 
2G. A, Millikan, Rev. Sci. Instruments, 13: 434, 1942, Oxygen,’’ in ‘‘Medical Physics,’’ The Year Book Pub- My obs 
and ‘‘QOximetry: Continuous Measurement of Blood lishers, 1944. Satter 
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layed a wider fluctuation in the degree of O, 
Lturation than did the one who was less active. 
ping the chill, the patient was cyanosed; however, 
ie level of O, saturation did not fall but as a rule 
ose by a few per cent. This was due to the hy- 
yerpnea Which was associated with the chill and acted 
sa compensatory factor. Following the chill, the 
vanosis, due principally to vasomotor changes, dis- 
sppeared and the per cent. of oxygen saturation 
radually fell as the temperature rose. The degree 
¢ fall seemed to depend upon the severity of the 
sroxysm. In one severe paroxysm, it was seen to 
all to 70 per cent. When the paroxysm was mild, 
here was no appreciable fall and the resultant curve 
ms similar to the preinoculation curve for that 
patient. As the temperature was returning to normal, 

e level of oxygen saturation rose and reached its 
riginal value, but did so some time before the 
enperature became normal. 

Whenever the level of oxygen saturation fell con- 
iderably, as shown in Fig. 1, the administration of 
pure oxygen did not result in a return of the oxygen 
ension to the full 100 per cent. saturation obtained 
turing standardization and prior to the onset of the 
uroxysm. There oceurred an increase of but 5 to 
(per cent. Further, when 300 to 600 ce of red blood 
els were introduced intravenously during the low 
Period of saturation and this was followed by the 
dministration of pure oxygen through the mask a 
light elevation of oxygen saturation was effected but 
bot a return to a full 100 per cent. saturation. The 
resence of some factor which was inhibiting full 
xygenation of the blood hemoglobin might be pro- 
hosed as an explanation of this phenomenon. The 
xact nature of this factor has not been clearly deter- 
hined. 

In these studies, several difficulties have been en- 
vuntered. Whereas the continuous presence of the 
apiece is well tolerated by cooperative patients for 
¢ first 2 or 3 hours, since the studies occupied from 
to 6 hours it proved to be painfully irritating to 
ven the most cooperative, when the temperature was 
igh, at which time the threshold for pain is lowered. 
e have found that a little codeine and strapping 
{ the earpiece to decrease its pull and jiggling will 
lp to carry the study through. Colored patients 
‘re found to be unsuitable because of the effect of 
¢ skin pigment in decreasing the intensity of light 
thing the filters and photoelectric cells, thus de- 
teasing the sensitivity of the instrument. Observa- 
ls on patients with faleiparum malaria have not 
‘yet been made because of the unpredictability of 
he paroxysms in this form of malaria. These 
dies, therefore, have been carried out solely in 
lite patients with vivax malaria. 
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Further studies are in progress and a more de- 
tailed report of present and future observations will 


be made later. Yan Tix Wone 


THE RELATION OF HYPERSENSITIVENESS 
TO POISON IVY AND TO CASHEW 
NUT SHELL LIQUID! 

Patcu test studies carried out during the past two 
years? have shown a remarkable biologic relation be- 
tween hypersensitiveness to poison ivy and to a 
variety of compounds of phenolie structure, both syn- 
thetic and non-synthetie in origin. On the basis of 
chemical structure these substances may be classified 
conveniently as alkenyl or alkyl derivatives of cate- 
chol, resorcinol and phenol. Compounds of this type 
bearing normal unsaturated side-chains, frequently 
of 15 carbons, are typical of the noxious ingredients 
found in the “poisonous” members of the Anaecar- 
diaceae family, of which the best known in this 
country is poison ivy and its congeners. The active 
ingredient in the poison ivy plant is a catechol deriva- 
tive with a normal 15-carbon side-chain in the 3-posi- 
tion, possessing an average unsaturation equivalent 
to two double bonds.*® 

Interest in the Anacardiaceae has increased with 
the growing commercial importance of many products 
obtained from various members of this universally 
distributed family of trees, shrubs and vines. In 
addition, large numbers of our Armed Forces, par- 
ticularly in the Far East, are coming in contact with 
members of the Anacardiaceae, and the reports of 
disabling dermatitis from such sources are on the in- 
erease. It seems of value, therefore, to point out the 
chemical and biologic relation among the active in- 
gredients found in the Anacardiaceae, with particular 
reference to persons already sensitive to the poison 
ivy plant. 

Cashew nut shell liquid is one of the products 
from this family of plants that has found important 
commercial usage. This oily liquid is used as a raw 
material for the manufacture of certain resins and 
plasties which are incorporated in brake linings and 
insulating materials. The electrical properties of the 
latter are such that the material is of particular value 
in the insulation of the ignition system in airplane 
engines. However, the hazard of dermatitis from 
the raw oil, and in some eases even the finished 
resinous products derived from it, has been a problem 
of concern to handlers of these materials. Raw 
cashew nut shell liquid contains as its active ingredi- 

1 This study was made possible in part by a grant from 


the Irvington Varnish and Insulator Company, Irvington, 
N. J. 

2H. Keil, D. Wasserman and C. R. Dawson, Jour. Exp 
Med., 80: 275, 1944. 

3D. Wasserman and ©. R. Dawson, Jour. Chem. Ed., 
20: 448, 1943. 


‘| 
| | 
| 
ai 
n 
| 
ed 
n 
‘he 
| 
the | 
rol 
ne 
ne 
uch | 
nts | 
car 
iv- 
lis 
| 
| 
| 
| ly 
| 


ents eardol, anacardic acid and a decarboxylated de- 
rivative of anacardie acid called anacardol. Cardol 
is a derivative of resorcinol with a 15-carbon un- 
saturated side chain (average of two double bonds) 
in the 5-position, whereas the other two compounds 
are derivatives of 2-carboxy phenol and phenol, re- 
spectively, with a similar unsaturated side-chain in 
the 3-position.4 The monophenolic component iso- 
lated commercially is known as “cardanol.’’®® 

The problem of hypersensitiveness to cashew nut 
shell liquid and to its various fractions and deriva- 
tives has engaged our attention during the past year.’ 
As a result of studies involving more than 150 pa- 
tients, we have found that persons sensitive to poison 
ivy are also sensitive to ecardol in practically all 
instances, and to the raw oil, anacardie acid, ana- 
eardo] and “cardanol” in the majority of cases. Of 
the ingredients in cashew nut shell liquid cardol elicits 
the most intense group reactions by far. Contrari- 
wise, all patients showing a negative patch test to 
poison ivy gave a negative response to the cashew nut 
shell liquid and its components. 

The similar reaction to poison ivy and to the com- 
ponents of the cashew nut shell liquid indicates a 
group reactivity that is of considerable interest. 
Thus, eardol, anacardic acid and anacardol all bear 
the long unsaturated side chain in the position meta 
to a phenolic hydroxyl group, which is likewise true 
for the eatechol configuration of the poison ivy in- 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


PRECIPITABLE TYPHOID SOMATIC ANTI- 
GEN IN THE SERUM OF TYPHOID 
FEVER PATIENTS! 


THE observations reported in this paper were made 
in 1940 and 1941 as part of a study of the mecha- 
nisms of pathogenesis of typhoid fever. The work 
was interrupted by more urgent war-time activities, 
and publication has been delayed. The selected data 
presented below are offered at this time because of its 
practical implications. 

The presence of antigen of Eberthella typhi in 
the serum of a typhoid fever patient can readily be 
demonstrated near the onset of the disease by the 


4H. J. Backer and N. H, Haack, Rec. Trav. Chim., 
60: 661, 1941. 

5M. T. Harvey and 8. Caplan, Ind. Eng. Chem., 32: 
1306, 1940. 

6D. Wasserman and C. R. Dawson, Ind. Eng. Chem., 
37: 396, 1945. 

7 After the manuscript for this article had been sub- 
mitted to the editors of SCIENCE, there appeared in the 
June issue of Industrial Medicine (14: 500, 1945) an 
article by Dr. Louis Schwartz and collaborators dealing 
with the ‘‘Skin Hazards in the Manufacture and Use of 
Cashew Nut Shell Liquid—Formaldehyde Resins.’’ Cer- 
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gredient. Hydrogenating the double bonds in ¢yj; 
as in forming tetrahydrocardol, has the effeg | 
diminishing the incidence and intensity of group y 
actions. Likewise, hydrogenating anacardie acid yy 
anacardol has the same effect in diminishing the jy 
cidence and intensity of group reactivity. On 4 
other hand, resorcinol compounds bearing a mojy 
ately long saturated alkyl side-chain in a_positig 
ortho or para to a phenolic hydroxyl group, 3 4 
hexyl resorcinol, seem not to show this group rey 
tivity. Likewise, when the side-chain is in a positj 
meta to the phenolic hydroxyl group, we have fou, 
that the reactivity is dependent on the length of 4 
side-chain. Thus, compounds bearing a short sid 
chain in the 3-position of catechol show only yj 
group reactivity, and in the 4-position no reactivity 
This difference between the 3 and 4 position of cat 
chol, even though both are meta to phenolic hydrox 
groups, should be stressed, since a number of }j 
chemical products are catechol compounds with shorf 
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chain substituents in the 4-position, such as adrenal 1» ¢ 
and 3,4-dioxyphenylalanine.’ 
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CHARLES R. Dawsoy asey 
DEPARTMENT OF CHEMISTRY, red wit 
COLUMBIA UNIVERSITY bared of 
dy befor 
Patient’s 
eared of 
simple procedure of layering a small quantity of tjpPore use. 
patient’s serum on a like quantity of specific immumyg "ade or 
rabbit serum. In a positive test, a precipitate agmmecpitati 
pears at the interface of the two sera. 
MATERIAL In order 
Immune rabbit serum: Specific antisera were avilf pall tube 
able against the 0-907, Ty 2, Rawlins and Watsgm’se tube 
strains of Eberthella typhi; the somatic “O” 
tinin titers varied from 1: 6,000 to 1: 50,000, wig 1 
flagellar “H” titers not exceeding 1: 1,280. Althougg “cond 
these high-titer sera were used for experimental p! lent's s 
poses, it has been found that any specific immune sei 
rabbit serum, prepared by the injection of susp4 Meld a” 
sions of E. typhi, is satisfactory if the “O” agglutil tibody. 
titer is 1: 2,560 or more. The serum should be “ pas 
tain of the findings and conclusions made by Dr. Schv# i ser 
and his collaborators are not in agreement with those qm "P 
ressed in this article. Our criticisms of the article 3 
r. Schwartz and collaborators have been submitted 
the editor of Industrial Medicine. 
1 From the Department of Bacteriology and Hosp! Ina pos 
Laboratories, School of Medicine, The American 


sity of Beirut, Beirut, Lebanon. 
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TABLE 1 
DEMONSTRATION OF PRECIPITABLE TYPHOID ANTIGEN IN PATIENT’S SERUM 
—— 
Day precipi: Casa Final clinical 
tation Ty“O” A-“O” B-“O”  OX19 Blood Stool — 
Sh. para- 
{ 3rd ttt :40 0 :20 0 Eb. typhi dysen- Typhoid fever and 
{| 10th 160 :20 :20 0 teriae bacillary dysentery 
Eb. typhi 
9 f 5th +#+ :80 0 0 0 Eb. typhi ~ 
20th 0 :640 :80 :40 0 Eb. typhi Typhoid fever 
3 Sth ter :160 0 0 :40 Eb. typhi 0 
(PCL) 14th 0 0 320 780 0 Eb. typhi Typhoid fever 
9th 1160 0 :20 Eb. typhi 0 
5922) 18th 0 0 :20 :80 Eb. typhi Typhoid fever 
‘ 0 0 Typhoid fever with 
OF 0 (3trials) (3 trials) thrombophlebitis 
6 f Sth ++ 7820 :80 780 740 Eb. typhi 0 Typhoid fever previ- 
4354) (| 82nd 0 21280 1160 :640 :80 0 ous TAB vaccine 
if 9th +4 :320 :80 :20 - Eb. typhi 0 Typhoid fever previ- 
5045) 16th 0 7160 - 0 Eb. typhi ous TAB vaccine 
5907) 30th :80 :20 0 2b. typhi 0 Typhoid+ relapse 
“nH” Paratyphoid B not 
8th 0 7320 720 71280 vaccinated 
B5 607) 
10¢ Br. meli- Brucellosis. Had had 
5931) 10th 0 0 0 0 0 tensis 0 TAB annually 
is) 8th 0 40 0 0 :20 0 0 Bronchitis 
4 Murine typhus recent 
pase) 8th 0 :640 :160 :20 640 0 0 TAB vacrne 
13¢ Murine typhus no 
8th 0 :80 :40 :20 71280 0 0 TAB vaccine 


5880) 


*( indicates no growth of significant organism in culture. 
- indicates no specimen cultured. 


+The blood yielded a positive culture on the-41st day; earlier and later blood cultures were negative, and cultures 


the urine and stools were negative throughout. 


ON ied aseptically, filtered through a Seitz filter and 
ved without preservative. The serum should be 
eared of any precipitate by: centrifuging it immedi- 
ey before use. 
Ny Patient’s serwm is Gollected in the usual manner and 
eared of all particles by centrifuging immediately 
fiijm™eore use. A quantitative receptor analysis should 
nul “ade on the sample of patient’s serum used for the 


eipitation test. 


al 


PROCEDURE 


In order to conserve specific immune serum, use 
tall tubes (3x30 mm) made from glass tubing. 
hese tubes must be perfectly clean. By means of a 
pillary pipette, place about 0.1 ce of immune rab- 
‘serum in the bottom of the tube, and by means of 
second capillary pipette a similar quantity of 
tient’s serum is carefully layered on top of the 
une serum. Mixtures of the two sera usually fail 
yield a precipitate, probably because of excess of 
tibody. Control tubes containing (1) immune rab- 
‘serum plus normal human serum and (2) normal 
vit serum plus patient’s serum should also be 
up. 


le 


THE REACTION 


ri 
1176 


In 4 positive test, a sharply defined plaque of pre- 
plate is apparent at the interface of the two sera 


when the tube is held in a beam of strong light; in 
most instances the reaction appears almost immedi- 
ately at room temperature, but in doubtful cases the 
tubes are incubated at 37° C. for one hour before a 
final reading is made. The amount of precipitation 
is recorded as 4 plus, 3 plus, 2 plus, 1 plus or nega- 
tive. In a 4-plus reaction, a heavy flocculent precipi- 
tate appears immediately and rapidly settles to the 
bottom of the tube; lesser degrees of precipitation 
are given the relative values indicated. The presence 
of preservative may lead to false positive reactions. 


RESULTS 


Some degree of precipitation has been obtained 
with the sera of 32 bacteriologically proved cases of 
typhoid fever, and in 8 other eases where the clinieal 
and serological diagnoses favored enteric fever, but 
where cultures of blood, feces and urine failed to yield 
growth of significant organisms. Representative 
febrile control cases tested between the fifth and tenth 
days of fever have been negative. The “control” 
group of 22 cases ineluded proved infections with 
Salmonella schottmuelleri (paratyphoid B, 1 ease), 
Brucella melitensis (Malta fever, 3 cases) and Rick- 
ettsia prowazeki, var. mooseri (murine typhus, 3 
cases), as well as cases of bronchopneumonia, infec- 
tious hepatitis and non-typhoidal pyrexias of undeter- 
mined origin. 
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CONCLUSIONS 


The presence of antigen of Eberthella typhi has 
been demonstrated in the serum of typhoid fever 
patients early in the disease, and a trace of antigen 
has been demonstrated during relapse. The test is 
most strongly positive when the somatic “O” agglu- 
tinin titer of the patient’s serum is low. The test 
becomes progressively less positive, and finally nega- 
tive as the titer approaches 1: 640. The precipitin 
test as described is a useful rapid presumptive test 
for the diagnosis of typhoid fever in inoculated or 
neninoculated subjects during the first 7 to 10 days 
‘of the disease. A positive test clearly indicates 
typhoid fever; a negative test does not exclude ty- 
phoid or the related enteric fevers. 

E. W. Dennis 


Assap §. Saicu? 
DEPARTMENT OF BACTERIOLOGY, 
SCHOOL oF MEDICINE, 
AMERICAN UNIVERSITY OF BEIRUT 


REMOVING THE SHELL FROM LIVING 
GRASSHOPPER EGGS 

THE newly laid egg of the grasshopper, Melanoplus 
differentialis (Thomas), is covered with a brown, non- 
chitinous, semi-opaque chorion or shell. After six or 
seven days’ incubation at 25° C. the embryonic serosa, 
which lies beneath the chorion, begins to secrete a 
thick, tough, transparent chitinous cuticle over its 
entire outer surface. As soon as this new membrane 
has formed it is possible to remove the chorion and 
the later stages of development may then be followed 
easily through the glassy-clear chitinous cuticle.’ Ob- 
servations are best made with the eggs immersed in 
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water, using either reflected or transmitted ligh P 
desired. Formerly it was necessary to remove 4, 
chorion from each egg by hand.’ This was an q 
tremely tedious process and not always successfyj 

A short time ago it was found that a 3 per cay 
(approx.) solution of sodium hypochlorite wil] gq 
solve the chorion rapidly and completely with 
apparent effect on later development.?*? Two ny 
utes’ exposure is usually sufficient to remove 4 
entire shell, while the chitinous cuticle remains y 
changed. The eggs are watched under the mic 
scope and as soon as the last of the chorion is goy 
they are transferred at once to water and wash 
several times. 

Eggs treated in the manner just described develq 
normally and hatch at the same time as do the eq 
trols. A series of experiments, involving about 2,0) 
eggs, was performed to discover how long a peri 
of exposure could be tolerated. Five minutes in th 
solution had no noticeable effect, but 10 minutes ¢ 
more resulted in a definite slowing of developmen 
and hatching occurred later than is usual. Ma 
eggs, however, survived even an hour’s treatmen 
and although all these lagged behind the controls ma 
than 50 per cent. of them finally hatched. Thus iti 
obvious that two minutes’ exposure to the reagent i 
quite harmless. 

Since with this simple method any desired numb 
of eggs may be prepared for study with almost 1 
effort and in the time which it formerly took to x 
move the shells from two or three its usefulness | 
apparent. 


ELEANOR H. S.irer 
DEPARTMENT OF ZOOLOGY, 
STATE UNIVERSITY OF IOWA 


QUOTATIONS 


RESEARCH! 

PROGRESS in scientific research and development is 
an indispensable condition to the future welfare and 
security of the nation. The events of the past few 
years are both proof and prophecy of what science 
ean do. 

Science in this war has worked through thousands 
of men and women who labored selflessly and, for 
the most part, anonymously in the laboratories, pilot 
plants and proving grounds of the nation. 

Through them, science, always pushing forward the 
frontiers of knowledge, forged the new weapons that 
shortened the war. 

Progress in science ean not depend alone upon 

2Now in charge of typhus investigation, Egyptian 
State Serum Institute, Cairo. 


1 From President Truman’s message to Congress, Sep- 
tember 6, 1945. 


brilliant inspiration or sudden flights of genius. 
have recently had a dramatic demonstration of th 
truth. In peace and in war, progress comes sl0¥ 
in small new bits, from the unremitting day-by- 
labors of thousands of men and women. 

No nation can maintain a position ef leadership 
the world of to-day unless it develops to the full! 
scientific and technological resources. No govern 
adequately meets its responsibilities unless it geté 
ously and intelligently supports and encourages " 

1E. H. Slifer, Biol. Zentralbl., 52: 223, 1932. _ 

2 Commercial preparations, such as Clorox and Hil 
are satisfactory and easily obtained. 

$A solution of sodium hypochlorite (Eau de 1a 
raque) has long been employed by histologists and a 
bryologists to bleach, clean and soften various ts 
and tissue products, but its use as an agent for remo 


the shell from insect eggs which are to be studied # 
seems to be new. 
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work of science in university, industry and in its own 
\aboratories. 

During the war we have learned much about the 
nethods of organizing science, and about the ways of 
neourezing and supporting its activities. 

The development of atomic energy is a clear-cut 
indication of what can be accomplished by our uni- 
versities, industry and government working together. 
Vast scientific fields remain to be conquered in the 
same Way. 

In order to derive the full profit in the future from 
what we have learned, I urge upon the Congress the 
early adoption of legislation for the establishment of 
, single Federal research agency which would dis- 
charge the following functions : 


1. Promote and support fundamental research and de- 
velopment projects in all matters pertaining to the de- 
fense and security of the nation. 

2. Promote and support research in the basic sciences 
and in the social sciences. 

3. Promote and support research in medicine, public 
hea'th and allied fields. 

4, Provide financial assistance in the form of scholar- 
ships and grants for young men and women of proved 
scientific ability. 

5. Coordinate and control diverse scientific activities 
uow conducted by the several departments and agencies 
of the Federal Government. 

6. Make fully, freely and publicly available to eom- 
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merce, industry, agriculture and academic institutions the 
fruits of research financed by Federal funds. 


Scientific knowledge and scientific research are a 
complex and interrelated structure. Technological 
advances in one field may have great significance for 
another apparently unrelated. Accordingly, I urge 
upon the Congress the desirability of centralizing 
these functions in a single agency. 

Although science can be coordinated and encour- 
aged, it can not be dictated to or regimented. Science 
can not progress unless founded on the free intelli- 
gence of the scientist. I stress the fact that the Fed- 
eral Research Agency here proposed should in no way 
impair that freedom. 

Even if the Congress promptly adopts the legisla- 
tion I have recommended, some months must elapse 
before the newly established agency could commence 
its operations. To fill what I hope will be only a 
temporary gap, I have asked the Office of Scientific 
Research and Development and the Research Board 
for National Security to continue their work. 

Our economie and industrial strength, the. physical 
well-being of our people, the achievement of full em- 
ployment and full production, the future of our 
security and the preservation of our principles will 
be determined by the extent to which we give full and 
sincere support to the works of science. . 

It is with these works that we can build the high- 
roads to the future. 


DISCUSSION 


THE PROGRESS OF SOVIET PALEOBOTANY 


THERE has been a rapid development of paleobotany 
in the USSR during the past twenty-five years in 
connection with the extensive geological survey that 
has covered the entire country. The work done by 
paleobotanists has helped explain the origin and de- 
velopment of plant life and has provided a basis for 
the theories of botanists and geographers; it has also 
ielped support the theories of Darwin, which are the 
wain basis of all evolutionary teaching. 

During this period paleobotanists have achieved 
tood results in various parts of the USSR; Lower 
Devonian floras have been discovered in Siberia (Lep- 
lophelum, Asteroxylum, Aneurophyllum, Duisbergia 
protolepidium, Orestovia and Poetria); in the Timan 
Mountains we have found Archeopteris, while Permian 
loras were found on the River Pechora, in the Paichoi 
Mountains and in the Caucasus Mountains. 

Important papers have been published on the Car- 
priferow floras of the Donets and Kuznetsk coal 


Triassie floras have been found at Vladivostok 


(Pleuromeja), in Bashkiria and in Armenia. The 
remains of a Greenland flora (Furbula) have been 
found in the Urals. 

Jurassic floras have been described in many parts 
of the Soviet Union; the Jurassic age of the shales 
of the main Caucasian chain, in the district near 
Chkalov (formerly Orenburg), on the River Embe, 
in Samarskaya Luka, at Orsk, in the Crimea and 
in the Pamirs has been established; rich floras found 
in the Irkutsk basin in the Transbaikal region, in 
the Amur basin (River Bureya) have been described. 
A number of papers have also been published on the 
Jurassic flora of Central Asia. 

Some valuable discoveries were made in studying 
the plants in the Cretaceous deposits of various parts 
of the Soviet Union—in Kamchatka, Northeastern 


Asia, Central Asia and the Caucasus. These discov- 


eries have helped explain the origin of the modern 
angiosperms. 

The study of Tertiary floras throughout the Soviet 
Union has produced still more important results. 
This study has been made throughout the whole ter- 
ritory from the Pacific Ocean to the western frontiers 
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of the country. The remains of these floras are of 
various ages, some of them as young as Pliocene. The 
greatest number of species was found in the Lower 
Oligocene in the vicinity of Lake Nor Zaisan in 
Kazakhstan. An especially rich find was the Sar- 
matian flora near the Black Sea. The Lower Pliocene 
flora found in the Goderz pass numbers about one 
hundred varieties. Investigation has shown that in 
some places floras of different types existed simul- 
taneously, a fact which disrupts the principle of 
Homotaxis. 

A lot kas been done by way of studying Quaternary 
floras in ancient peat deposits. The chief features 
in the development of the Pleistocene floras have been 
described and analyzed by Academician V. N. Suka- 
chev. The method of pollen analysis has given good 
results in studying the past of plants. Dr. A. Yarmo- 
lenko’s work on plant anatomy is worthy of special 
note. 

About thirty specialists have been working in the 
sphere of paleobotany for the past twenty-five years. 
We have suffered a number of losses in our ranks 
on account of the war. Active workers in the field 
to-day are: Dr. M. Z. Brits (Tashkent), Professor 
A. V. Hachlov (Tomsk), Professor B. V. Baranov 
(Kazan), Professor Kristofovich (Leningrad), Dr. E. 
N. Kara-Murza (Leningrad), Dr. S. N. Naumova 
(Moseow), Professor L. M. Krelshchetovich (Mos- 
cow), Professor M. T. Neuberg (Moscow), Professor 
T. B. Nevopokrovsky (Rostov-on-Don), Professor P. 
A. Nikitin (Novosibirsk), Professor T. W. Palibin 
(Leningrad), B. V. Prynada (Irkutsk), Dr. G. P. 
Radchenko (Moscow), Dr. I. M. Pokrovskaya (Lenin- 
grad), Dr. M. T. Chirkova (Moseow), Dr. A. I. 
Turutanova (Leningrad) and Academician V. N. 
Sukachev (Moscow). 

I, V. PALiBin 


WEAR IN ENGINE CYLINDERS 


In an illuminating and thought-provoking booklet 
entitled “Wear,” D. Landau, industrial applications 
engineer with the Nitralloy Corporation, has dis- 
cussed, as one of the topics in his treatise, the wear 
in cylinders and pistons. As Landau points out, this 
problem has received a great deal of attention at the 
hands of automotive engineers and merits this em- 
phasis because of its importance. 

In Fig. 1 is shown Fig. 5 from Landau’s article; 
it indicates that “The greatest wear occurs at the top 
end of the piston travel under the topmost ring and 
deereases from there down.” At this upper point 
the piston has the maximum pressure applied and at 
the turning point it is at rest for an instant. No 
matter how closely the piston rings are fitted some 
of the compressed gas! gets past them, so that at the 
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upper end of the travel of the piston the best eo, 
ditions exist for the passage of the gas partice 
between the piston ring and the cylinder at an eng. 
mous speed for these gas particles. At the instay 
the piston stops at the upper end of the stroke mop 
gas gets by and at a higher velocity than at any othe 


CYLINDER 


ZAK 


Fig. 1. Taken from Landau’s article. (Fig. 5.) The 
greatest wear on the cylinder comes at the upper end of 
the stroke. 


point along the path of travel of the piston in the 
cylinder. This is exactly where the greatest wear 
comes, as Landau has pointed out. 


I should like to raise with automotive engineers the | 
question as to how much of a role the forces arising | 


from the principle of Bernoulli comes into this pic- 
ture? 

The principle of Bernoulli? states that in a state of 
steady flow of an incompressible fluid the hydro- 
dynamie pressure will be least where the velocity of 
flow is greatest. The old Venturi meter, Fig. 2, is 
a good illustration. The rate of flow at 2 is greater 


1 2 


AI 


Fic. 2. Venturi meter for water. The velocity of flow 
at 2 is greater than at 1 and, therefore the pressure P; 8 
less than P,. 


1 Some oil particles are also forced past the pis! 
rings, but as Taub points out, when oil is lacking the 
wear is greatest and the reason is to be found in pa! 
by this high speed of travel of the gas particles past the 
piston rings. Alex Taub, Automotive and Aviation 1" 
dustries, March 1, 1944. 

2See Scientific American, October and November, 19?' 
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than at 1, but at 2 the pressure (seemingly para- 
doxical) is less than at 1. Fig. 3 shows a filter pump, 
sometimes called an aspirator. As the stream of 
water (W) flows through the narrow portion of the 


E 
Fig. 3. A filter pump. Water rushing through the nar- 


row channel at N reduces the pressure there and so air 
at A pushes in toward N and is carried out at E. 


aspirator (N), the speed is increased, but at the 
same time the pressure is reduced. When the water 
emerges at the lower end (E) of the aspirator it is 
again at atmospheric pressure, as is the ease at (A). 
Therefore, there is a decrease in pressure from the 
inlet at A to the narrow channel N and so air begins 
to move in toward the point of lower pressure and 
becoming entrained in the water is carried out as A 
at the lower section of the aspirator. As the water 
moves through the narrow channel it is picking out 
the air particles coming in at A and at the same time 
this same foree is acting upon the particles eompos- 
ing the brass aspirator itself and slowly picking them 
off, while the air moves in in large volume. 

When a river flows around a curve as at (a), Fig. 
4, one is inelined to think of the water just “washing 
out” the earth at (a) and letting it go at that. How- 
ever, between the water flowing past (a) and the 
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earth composing (a) tbere is a difference in velocity, 
and this produces a difference in pressure tending to 
pull the particles from (a) out into the stream where 
it is carried away by the onflowing water. Erosion 
is greatly accentuated by these forces due to Ber- 


(a) 


Fie. 4, Stream lines of flow of water in the river chan- 
nel. Particles of earth are pulled out of the river bank 
at (a) or wherever water moves along the edge of the 
embankment. 


noulli, particularly where there is a light alluvial 
soil which has space for air in it. If the soil has 
great adhesive properties, this erosion is not so mani- 
fest as can be observed in certain southern soils where 
road cuts through the hills have their embankments 
cut quite steeply. 

The most outstanding example of this wear due to 
Bernoulli’s principle is to be found on the surfaces 
of spillways to our large water power dams. This 
has given not a little trouble to the engineers. In 
some eases the spillways are carried through tunnels 
eut in solid rock which lead sidewise out around the 
ends of the dam. The water flowing along the sur- 
faces of these tunnels have caused “cavitations” which 
have cut through the concrete lining and out into the 
rock surrounding the tunnel to depths of 25 feet or 


more. Even on the surfaces of open spillways there 


is a flow of water over a fixed surface and according 
to Bernoulli this means a difference in pressure which 
picks out the particles from the concrete surface at 
a rate not to be explained by ordinary friction of 
water flowing. over concrete. The wear of steam 
valve-seats due to “wire drawing” of the steam is an 
analogous phenomenon. Bernoulli’s theorem may 
serve as a basis for an explanation of the wear of 
eylinder linings caused by “blow by” of gases past 
the piston rings. 

Returning once more to Fig. 1 we have a moving 
stream of gas particles which move with enormous 
velocities between the outer edges of the piston rings 
and the walls of the cylinder, a situation quite analo- 
gous to the illustration cited. This speed will be 
greatest at the top where the piston is at rest for an 
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instant and where also the pressure driving the gas 
particles past the piston rings will be the greatest. 

This in no way militates against the work done by 
A. G. Williams® on cylinder wear; he came to the 
conclusion that corrosion was the principal factor in 
cylinder wear. Corrosion goes on all along the sur- 
face of the cylinder exposed to the exploded gases, 
but the chemical effects produced by the CO, when 
it goes into solution with the water of combustion 
eorrodes the surface of the cylinder and make the 
material of the surface of the cylinder just that much 
easier to pick off by the rapidly moving gas particles 
as they speed past the piston rings at the upper end 
of the stroke. 

Shadow photographs of the rush of gases from the 
muzzle of a revolver show the gases escaping ahead 
of the projectile. This means that around the bullet, 
i.e., between it and the inner wall of the barrel, gas is 
being forced at high speed in a fashion like that of 
the exploding gas around the piston and rings of the 
internal combustion engine. Here again the principle 
of Bernoulli operates to tear out the particles com- 
posing the inner wall of the barrel of the gun. 

The “Big Bertha” started with an inner diameter 
of 8.2 inches to its detachable steel lining. After 66 
shots had been fired, the inner diameter was 9.2 
inches. If the principle of Bernoulli was effective the 
inner diameter of the lining should have been eroded 
more at the breech than at the muzzle. No data are 
available on this point, but Mr. P. A. Shepherd, an 
official of the J. Stevens Arms Company of Chicopee 
Falls, Mass., tells me that any rifle manufacturer 
knows that the erosion at the chamber end of a rifle 
barrel (throat erosion) is greater than at the muzzle. 
This substantiates the idea that the principle of 
Bernoulli is an important factor in this wear of a 
rifle barrel as well as that of an engine cylinder. 


SCIENTIFIC BOOKS 


ELECTRONICS 


An Introduction to Electronics. By Rautpu G. Hup- 
son. x+97 pp. New York: The Macmillan Com- 
pany. 1945. $3.00. i 


Ir seems to the present reviewer that this little book 
should serve a very useful purpose. It is written in 
extremely elementary language, but the author has 
suceeeded in describing in relatively few words the 
essentials underlying the operational principles of a 
number of important electronic devices. The book 
will be useful to one who knows practically no physics 
because it will enable him to get a bird’s-eye view of 
the operation of the essential devices. It will also be 


3A. G. Williams, Jour. Inst. Auto. Engrs., London, 
June, 1933, Vol. I. 
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As a physicist I can see possibilities in this poi, matters 0 


of view, but there may be other phases to the probley jitle dist 
which have not been considered and which might ry} , sub-title 
the Bernoulli concept completely out of court by the Universit} 
automotive engineers. viduals sl 
S. R. On pag 
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ANOTHER VALUE OF A NATIONAL POLIcy ; sci 
OF RESEARCH 
Mr. has set down several excellent values 
that would accrue from having a national policy of ” of hi 
research. However, he does not mention the greatest he advan 
value of all, that of providing a rigorous concept of rill make 
what is meant by the term research. As concepts of may be ¢ 
this sort need defining in terms of operational pro- written Ve 
cedure, Mr. Frank’s committee might well attempt to HM. obvious 
submit to the scientists of this country an outlin 9 
of the basic steps and logical implications that under. BARTOL | 
lie all modern research. This is no small undertak- 
ing, but is surely one that is basic to a national policy THE ] 
of research. The term research, if we are to continue Sw. 
to use it, should have a greater meaning than simply BIC 


critical thinking or systematic examination. 
Furthermore, if we are to urge research upon the 
members of society as a panacea for their ills we 
should be able to explain, very definitely and precisely, 
what constitutes research. If research is to be ac- 
cepted as a fourth pillar of the state, at least the 
scientists, let alone the layman, should clearly under- 
stand how research is both related to and distinct 
from common-sense investigation. Modern usage of 
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the term “research” is beginning to smack of faith- We are 
healing—a miraculous but mysterious process. me 12,0 
CLARENCE ARCHER TRYON, JR. 

MonTANA STATE COLLEGE 
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useful to the very advanced physicist because fre- i uillion 
quently he has not had time to acquaint himself with This vo 
the devices which exist. A few words of elementary HiMBut, as th 
description is all that he needs to call the devices to Hjommonly 
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his attention, and his own knowledge of physics wil 
supply him with the remainder of the possibilities of 
understanding to a degree of detail, of course, much 
greater than is given in the book itself. 


The book contains a well-balanced distribution be Hue “cay 
tween diagrammatical and pictorial material. Nat Hive proy 
urally it does not contain any appreciable amout! HiMMeanest g 
of fundamental theoretical matter, but is essentially L Dage on 
descriptive.  Wword-fi 

One does not demand very high logical accuracy 2 M.S. Pal 

In the § 
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natters of detail in a book of this kind, but it is a 
jitle disturbing to see a picture of the cyclotron with 
, sub-title: “Dr. E. O. Lawrence and associates at the 
Jniversity of California,” when neither of the indi- 
ruals shown happens to be Professor Lawrence. 
On page 12 there is an implication, of course unin- 
ntional, that the droplets in a cloud chamber are 
produced by condensation on the charged ray which 
4 wider investigation rather than by condensation on 
the charged droplets resulting from ionization. How- 
ver, such defects are of minor importance. The ele- 
mentary reader will not be harmed, because the de- 
ails of his picture must be incomplete anyhow, and 
he advanced reader will not be harmed, because he 
will make his own corrections. All in all, the author 
may be congratulated on producing a very clearly 
written volume useful for the purpose for which it 
is obviously intended. | 
W. F. G. Swann 
BaRTOL RESEARCH FOUNDATION 
OF 
THE FRANKLIN INSTITUTE, 
SWARTHMORE, PA. 


BIOLOGICAL NAMES AND TERMS 


Source Book of Biological Names and Terms. By 
EpMUND C. JAEGER. xxvi+256 pp. 96 figs. 
Springfield, Ill.: Charles C Thomas. 1944. $3.50. 


Tat which we eall a rose might still retain its 
sweetness by another name, but it would lose much 
if its charm for us nevertheless. Names may be 
fraught with meaning or they may be nonsense, as 
he author suggests in his dedication. 

We are told that this rather slim volume contains 
me 12,000 elements from which biological names 
iid terms are made. These, in alphabetical order, 
te explained, and examples are cited. According 
othe preface, this book surpasses in scope “many 
mes the most complete collections in unabridged 
lictionaries and scientific glossaries and gives a key 
lich unlocks the treasury of meaning of more than 
million technical names and terms.” 

This volume is not a dictionary of technical terms, 
it, as the title says, a source book. All the more 
immonly known genera, many specific names and 
tclnieal terms are included, from the standpoint 
it the elements of which they are composed. Geo- 
Faphical names and those based on modern personal 
lines are not listed; nor are “ill-coined terms” of 
me “eareless insect-anatomists and ecologists who 
hive proved themselves to be word-butchers of the 
Peanest sort.” There is a discussion of a little over 
page on “How Words Are Built.” Some nine pages 
1 word-formation of generic names are quoted from 
Palmer’s “Index Generum Mammalium.” 

In the 256 pages which constitute the bulk of the 
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book word elements are carefully considered, from 
“a-” which, as you probably know, has various mean- 
ings, including “a negative or absence of something,” 
“from,” “without,” “away”; to “zyzz,’ which, as 
you probably don’t know, means “zigzag.” The 
origin. of such elements, usually from the Greek or 
Latin, is indicated, often with notes of interest. 

Ninety-six of the plants and animals are illustrated. 
Some of the drawings are original; many of those of 
plants are adapted from the author’s book on “Desert 
Wild Flowers’; and some at least of the animals 
glint with expression—from wistful to smug. 


Obviously this book contains a wealth of infor- — 


mation on the derivation, meanings and uses of bio- 
logical words and word elements. From it the stu- 
dent, to whom it seems to be more especially addressed, 
may learn the underlying significance of the names 
and terms of his science. The specialist may also 
profit by the opportunity for reflection on the original 
meanings of the vocabulary with which he graces or 
encumbers his field. Both may search in vain for 
more particular meanings of certain technical terms— 
but then, this is a source book rather than a diction- 
ary. 
Epwin B. MATzKE 
COLUMBIA UNIVERSITY 


MAMMALS OF THE OLD WORLD 
Extinct and Vanishing Mammals of the Old World. 
By Francis Harper. Special Publication No. 12, 
American Committee for International Wild Life 
Protection. xv +850 pp., 1 pl., 67 figs. Baltimore, 
Md.: The Lord Baltimore Press. 1945. 


In 1942 appeared a companion volume devoted to © 


mammals of the Western Hemisphere, prepared 
mainly by the late Glover M. Allen but with aid by 
Harper; in the present work, the proportions of 
contributions of the two authors are reversed. This 
volume is the larger by 230 pages and is more thor- 
oughly illustrated. Together they constitute a record 
that mankind, being chiefly responsible for the ex- 
tirpations, should view only with contrition, but 
which it is well both for laymen and scientists to 
have in permanent form. May it prove more than a 
pious hope that these books will stimulate action 
before it is too late for the preservation of some of 
the earth’s most interesting creatures. 

Already the hour has passed for more than a hun- 
dred kinds of mammals, 31 per cent. of which were 
exterminated during the preceding, and 67 per cent. 
in the present, century. The deadly work has thus 
attained a doubly accelerated pace. The volume here 
reviewed, though relating to only one hemisphere 
(the eastern), contains more summarizing statements 
than its predecessor. One of these itemizes the ex- 
terminations by countries and leading, to our sorrow, 
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and it should be also to our shame, are North America 
with 27 martyrs to “civilization” and the West Indies 
with 41. For the Eastern Hemisphere, all the ani- 
mals of ten families and of one entire order are 
treated as among the vanishing. 

Among other summarizations in the present work 
are: statements as to conditions leading to extermina- 
tion in seven major areas of the Old World, inelud- 
ing lists of the forms of mammals extirpated or 
threatened; a chronology of exterminations by 50- 
year periods and countries of the whole world; and 
an enumeration of the extinctions by mammalian 
families. 

In the main body of the book, the mammals are 
treated in systematic order by species and often by 
subspecies. Reference to the original (and sometimes 
other) scientifie deseriptions and illustrations, ver- 
nacular names (invented if necessary), description, 
history, status and often suggestions for preserva- 
tion are included in the accounts. These appear to 
contain all that can reasonably be expected and are 
evidently based on vast research. The bibliography 
(with its regional index) oceupies 78 pages. There 
is also a thorough general index. The work reflects 


eredit on all concerned: sponsors, contributors, author — 


and illustrator (Earl Lincoln Poole). 
From the author’s summary: 


The primary factor in the depletion of the world’s 
mammalian faunas is civilized man, operating either di- 
rectly through excessive hunting and poisoning, or indi- 
rectly through invading or destroying natural habitats, 
placing firearms in the hands of primitive peoples, or sub- 
jecting the primitive faunas of Australia.and of various 
islands to the introduction of aggressive foreign mam- 
mals, including fox, mongoose, cat, rat, mouse, and rab- 
bit. . . . The chief hope for the survival of the larger 
mammals of the world lies in the establishment and main- 
tenance of a sufficient number of sanctuaries. This will 
avail in most parts of the world, but the matter is not 
so simple in Australia. Unless sanctuaries in that country 
can be surrounded with fences that are proof against foxes, 
rabbits, eats and house rats, even they will not avail for 
many of the smaller Australian mammals. So perhaps the 
darkest picture to-day, as far as the future of mammals 
is concerned, is to be found in Australia, where many of 
the primitive native species can not stand up against the 
highly organized introduced pests, and where conditions 
have gotten largely beyond human control. 


The reviewer is not inclined to take so unemotional 
a view of the situation. He can not admire those 
propensities in man which apparently are leading 
to the extermination of every creature that is in any 
way a competitor, that can be eaten, or is an object 
of so-called sport. Even less creditable are the 
motives (in addition to sport shooting) for killing 
off the rhinoceroses, every form of which is on the 
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‘than intelligent, more human than humane. 
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endangered list, because of the premium on {hg 
horns, which are regarded as having magie and aphr 
disiae properties. This traffic is so inexcusable and 
so shameful that, if true civilization were dominay 
it could never have been allowed to develop, jy 
less to continue to this supposed era of enlichy 
enment. Again every form of primate (a whoj 
order of the animals most nearly related to man) ig 
on the roll of the vanishing; a really intelligent ¢j 
ture would not have permitted this tragic denoy 
ment, and now should arrest ‘t by the most positigg 
action. 

As to the hunters who kill for the thrill, senting 
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tal protestations by Selous (legend for frontispiegmm 
and elsewhere) and by Roosevelt (back of title pag Oficers 
et al.), for example, leave me cold. These me logical ‘ 
roaming the world for “sport,” were among the gre tii 
est of killers, and must be put in the “Don’t do as] aah 
do; do as I tell you” school. So far as the welfargmmpecial Ar 
of mammals is concerned, good example on thei ong 
part would have been worth far more to the caug ng Hor 
of conservation than any spates of words. Kidney 
The burden of hunter blame for finishing th wn 
mammals is in part indicated by the extinctions off yonn L 
bears (17 forms), cattle, sheep, antelopes (10) wee 
horses, zebras, asses (5) and deer (3); and by the (DDT) 
now threatened extirpation of all the forms knowgjJ Suarru 
on earth of the primates, rhinoceroses, 
muses, musk deer, giraffes, okapis, lions and tiger 
as well as of a considerable number of species andgpeientific 
races of the deer, cattle, goat and antelope grcups. ave 
As a race, we know that we are guilty of extefil giver, 


minations, we know that our actions of to-day ar 
sure to add to the shameful seroll, but we go on 
Surely the record proves that we are more selfs 


W. L. McAtex 
CHIcAGo, ILL. 
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